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REPORT 


OF THE 


COMMISSIONER OF FISHERIES. 


DEPARTMENT OF COMMERCE, 
BuREAU OF FISHERIES, 
Washington, October 12, 1914. 
Sm: There is submitted herewith a report giving an outline review 
of the operations of the Bureau of Fisheries during the fiscal year 
ended June 30, 1914. 


THE FISHING INDUSTRY. 
GENERAL CONDITION OF THE FISHERIES. 


The general condition of the fishing industry of the United States 
at the present time is satisfactory. Each year shows an increased 
ageregate output with increased income to the fishermen, dependent 
on various factors. Among the influences tending to produce an 
augmented catch are (1) natural expansion of fishing operations in 
fields where the limit of productivity has not been reached, (2) ex- 
ploitation of new or lttle-resorted-to grounds, (3) utilization of 
aquatic resources formeily neglected or little used, and (4) actual 
increase in abundance of products owing to artificial propagation, 
protective measures, or natural causes. 

Certain branches, however, which have long exhibited a downward 
trend continue in the same condition; others are showing a sharp 
decline of comparatively recent origin; and still others are affected 
by a purely temporary or seasonal scarcity of supply. In the case of 
some species, a markedly diminished catch is attended by an actual 
increase in the income of the fishermen therefrom because of an arti- 
ficial rise in price. Under such circumstances, fishermen are likely to 
report a particular fishery as in excellent condition and thus to create 
an entirely erroneous impression which the fish-eating public finds 
difficulty in reconciling with personal experience. 

Among the more valuable food fishes about which there is reason for 
the most solicitude are the anadromous species of the Atlantic sea- 
board, particularly the shad and the alewives or river herrings. Not- 
withstanding the most unmistakable demand for immediate and radi- 
cal action on the part of States to preserve these fisheries, nothing 
noteworthy has been accomplished, and vast food supplies and sources 
of income to the fishermen are being sacrificed. 

The distressing conditions which have been permitted to arise and 
continue in Chesapeake Bay and tributaries were referred to at some 
length in the last annual report. The season of 1913 was stated to be 
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the worst in some respects for shad and alewives in 40 years. The 
season of 1914 was even worse, and a general failure of the fisheries 
in both salt and fresh water was recorded. This failure depended 
solely on the scarcity of fish. The only measure of relief that has been 
afforded to the sadly harassed schools of spawning fish has come from 
the exercise by the Federal Government of arbitrary authority over 
the waters for purposes of navigation, which has insured the opening 
of narrow lanes through the mazes of fixed nets that fringe the shores 
and block the streams. 


NEW ENGLAND VESSEL FISHERIES. 


The most extensive and valuable sea fisheries of the country are 
those centering at Boston and Gloucester, Mass., where, for a long 
term of years, detailed statistical and other data have been collected 
by the Bureau through local agents. The statistics are published 
monthly and annually in one-sheet bulletins which are issued to the 
trade. The extent of these fisheries in the calendar year 1913 is 
shown by months and by fishing grounds in the tables which follow. 

Taken as a whole, the New England vessel fisheries were less suc- 
cessful in 1913 than in 1912. The catch of cod, cusk, haddock, and 
hake decreased, while pollock, halibut, mackerel, and swordfish were 
caught in larger quantities. More fares of fish were landed and the 
value of the product was greater than in 1912. 

The fleet numbered approximately 250 sailing vessels and 175 
steam and gasoline screw vessels. Vessels landing their catches at 
Boston made 3,582 trips, aggregating 92,351,594 pounds, valued at 
$2,988,552; vessels making Gloucester their headquarters brought in 
5,247 trips, aggregating 69,865,192 pounds, valued at $1,994,465. 
The combined fleets landed 8,829 fares, comprising 162,216,786 
pounds and having a first value of $4,983,017. Compared with 1912, 
there were an increase of 1,180 trips, a decrease of 20,487,273 pounds, 
and an increase of $203,758. Practically all receipts at Boston are 
fresh, while at Gloucester about thvee-sevenths of the catch are 
salted. The herring fishery on the treaty shores of Newfoundland 
showed a marked decline in both frozen and salt fish. 
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As regards the sources of the fish on which this large industry 
depends, it may be noted that 67.52 per cent of the quantity and 
65.45 per cent of the value were obtained from fishing grounds lying 
directly off the coast of United States; 13.28 per cent of the quan- 
tity and 13.5 per cent of the value from fishing banks off the coast of 
Newfoundland; 18.55 per cent of the quantity and 19.75 per cent of 
the value from grounds off the Canadian Provinces; and less than 
1 per cent of the quantity and 1.28 per cent of the value from the 
coast of Labrador. Newfoundland herring constituted 7.06 per cent 
of the quantity and 4.21 per cent of the value of the products of the 
vessel fers of these ports. The herring were taken on the treaty 
coast of Newfoundland, but cod and other species from that region 
were obtained chiefly from fishing banks on the high seas. The fish 
caught by American fishing vessels off the Canadian Provinces were 
all from offshore fishing grounds. The catch from each of these 
fishing regions is given in detail in the following table: 


QUANTITY AND VALUE OF FisH LANDED By AMERICAN FIsHING VESSELS AT Boston 
AND GLOUCESTER, MAss., IN 1913, FROM GROUNDS OFF THE COASTS OF THE UNITED 
States, NEWFOUNDLAND, AND CANADIAN PROVINCES. 


Species. United States. Newfoundland.a Canadian Provinces. Total. 

Cod: Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
Fresh....| 20,856,300 | $718,354 188, 645 $3, 790 8, 132, 286 | $199,921 | 29,177, 231 $922, 065 
Salted....| 2,795,586 | 122,766 | 8,640,942 | 360,780 | 4,251,054 | 169,264 | 15,687,582 | 652,810 

Cusk: 

Fresh....| 3,292,635 58, 258 20, 875 311 2,502, 179 40, 717 5, 815, 689 99, 286 
Salted... 66,271 1, 432 10, 351 231 66, 925 1,519 143,547 3,182 

Haddock: 

Fresh. ...| 46,783,382 |1,322, 980 2,050 19 6, 650, 364 161, 725 | 53,435, 796 | 1, 484, 724 
Salted... . 148, 207 2, 283 28, 335 428 60,327 921 236, 869 3, 632 

Hake: 

Fresh....| 10,218, 731 231, 631 139, 758 1,591 3,381, 499 52,970 | 13, 739, 988 286, 192 
Salted... 26,353 491 148, 072 2,352 171,077 2, 869 345, 502 5, 712 

Pollock: 

Fresh. ...| 14,682,395 252, 844 1,740 15 347, 033 5,134 | 15,031, 168 257, 993 
Salted... 160, 217 2,419 19, 829 298 56, 187 847 236, 233 3,564 

Halibut: 

Fresh....| 803,732 | 85,585 | 1,457,984] 112,199] 2,494,845 | 211,085 | 4,756,561 | 408,869 
Salted... 2,339 227 467,259 | 45,124 61, 995 5,584 531,593 50, 935 

Mackerel: 

Mresheses|\) Sy epL DOD see SO nO Re eee a crereetajai| atoll eaiae- 1,041, 100 65,536 | 4,292, 602 252, 450 
Salted... 916, 000 GO S22 esses eel siecis esac = 467, 400 33,796 | 1,383, 400 94,618 

Herring: ! 
mresheee- 291, 700 3,738 | 1,778, 750 AQS0G5 Ml ese ou tana ceeerine ce 2,070, 450 53, 703 
Salted eae Soo ee ee GEGLGH YG TERM cha Dem eemeeee Selina ce ee: 9,676,776 | 159,918 

Swordfish: 

Fresh....| 2,039,323 | 164,571 460 41 336,137] 31,115 | 2,375,920} 195,727 
Saltedit2 |o ses. 2k. Ss | Sere se tres se semraerinc sc eines atc 5,000 150 5, 000 150 
M is cellane- 
ous: 
Fresh....| 3,199,819 AG: 300) sgemesedden|seeciceees 75, 060 1,187 | 3,274,879 47, 487 
Total. ..|109, 534, 492 |3, 261,615 | 22,581,826 | 737,062 | 30,100,468 | 984,340 |162, 216, 786 | 4,983, 017 


a Includes 599,113 pounds of salted cod, valued at $21,558; 438,637 pounds of salted halibut, valued at 
$42,547; and 1,400 pounds of salted herring, valued at $35, from the Labrador coast. 


The most interesting and uncertain of the New England vessel 
fisheries is the mackerel. The catch may be said to have been a 
failure since 1886, for in no year since then has the yield even approxi- 
mated that of the preceding years. In 1913 there was some improve- 
ment over the previous year, and the catch amounted to 48,126 bar- 
rels sold fresh and 7,809 barrels salted. The southern fishery in the 
spring of 1914 was comparatively successful; and up to June 30 there 


REPORT OF THE COMMISSIONER OF FISHERIES. iy 


was a decided improvement over the corresponding period of 1913. 
The netters fishing on the shores of the United States and the seiners 
resorting to the shores of Nova Scotia had a fairly successful season. 
In June a prominent feature of the fishery was the taking of small 
mackerel in much larger quantities than for a number of years along 
the entire coast from Cape Cod to Portland. 

Swordfish were more plentiful in 1913 than usual. The entire 
swordfish fleet did well, and some of the vessels made large catches. 
On July 4 the schooner Topsail Girl landed 242 swordfish, the result 
of three weeks’ fishing, probably the largest number of fish of this 
species ever brought in by one vessel in one trip; but this record was 
_exceeded on August 4, when the schooner Edmund F. Black landed 
274 swordfish. The principal fishing ground for vessels in this fishery 
from Massachusetts and Maine ports is Georges Bank, although large 
numbers of swordfish are taken along the entire coast from Block 
Island to the Strait of Canso. The season for this fishery is chiefly 
from June to September, and Boston is the principal market for the 
catch. The quantity of swordfish landed at Boston and Gloucester 
by American fishing vessels in 1913 was 2,375,920 pounds fresh, valued 
at $195,727, and 5,000 pounds salted, valued at $150. Nearly all of 
the vessess in this fishery are fitted with auxiliary power, which enables 
them to fish over a large area. The apparatus used is a harpoon. 

The winter gill-net fishery, which is carried on at Gloucester and a 
few other ports on the New England coast, employed about 40 vessels, 
practically the same number as in 1913. In the early part of the 
season, 1. e., in October and November, the fleet was very successful, 
large quantities of pollock being taken in a comparatively short time. 
The catch of cod and haddock by this method, however, was small, 
and i consequence a number of vessels abandoned the fishery early 
in the spring. Although a few vessels did fairly well, the fishery as 
a whole did not compare favorably with the previous year. 

The otter-trawl fishery, which centers at Boston, was carried on 
with greater activity than in previous years. Three new steamers 
have been added to the fleet since July, 1913, increasing the number 
to 9, m addition to which one vessel operating out of New York 
sometimes landed her catch at Boston. The number of trips made by 
the otter trawlers in 1913 was 326, an increase of 31 over the previous 
year. The total amount of fish landed at Boston was 14,366,283 
pounds, against 15,025,150 pounds landed in 1912, a decrease of 
658,867 pounds. ‘The fishery, as in previous years, was chiefly con- 
fined to Georges and the South Channel, although during the spring 
months a number of trips were taken on the Western Bank anda 
portion of the catch was landed at Portland, Me. The French fleet 
of otter trawlers, operating on Grand Bank, St. Pierre Bank, and 
Quereau Bank, consisted of about 30 steamers. 

The operations of the Boston trawlers, which had been under investi- 
gation during the previous year, were again subjected to close scru- 
tiny, and during the first half of the fiscal year agents of the Bureau 
were constantly engaged in recording the large and small fish, market- 
able and unmarketable, taken at each haul of the net. The field 


18 REPORT OF THE COMMISSIONER OF FISHERIES. 


work was suspended in December, although much desirable informa- 
tion still remained to be gathered; and a special committee of Bureau 
assistants was formed for the purpose of considering the data in hand 
and of making a general report on the subject of otter trawling. The 
preparation of the report, for which there has been an insistent 
demand ever since the investigation began, will be pushed as rapidly 
as possible. 

The new fish pier at Boston, the construction of which was begun 
in 1912, has been completed, and the 44 fresh-fish firms at T Wharf, 
where the fresh-fish trade has been carried on for the past 30 years, 
moved to the new pier on March 29, 1914. The pier is 1,200 feet long 
and 300 feet wide, and has connected with it a cold-storage plant with 
a capacity of 1,000,000 pounds of fish. There is also an ice plant 
from which manufactured ice, either crushed or in cakes, is furnished 
to the dealers and vessels as needed, being conveyed on motor trucks. 
The pier is equipped with the latest improvements for conducting 
the fresh-fish business, and a much greater quantity of fish can be 
handled daily than was possible at T Wharf. This pier, the best 
of the kind in the Western Hemisphere, is the most noteworthy 
improvement in the New England fishing industry im recent years. 


MENHADEN INDUSTRY. 


The great abundance of menhaden in the coastal waters of the 
Atlantic seaboard and the peculiar qualities of the fish led many 
years ago to the inauguration of an industry which in time became 
an important branch of our fisheries. The taking of menhaden for 
conversion into oil and fertilizer is now carried on from Maine to 
Florida, and ranks as one of the leading fisheries of the country. 
Menhaden caught incidentally in the shore fisheries are utilized also 
in large quantities as bait m the line fisheries for cod, mackerel, 
ee and other species, and smaller quantities are used as human 
food. 

A special investigation and statistical canvass of the menhaden 
industry was undertaken in 1913, and full data for the previous calen- 
dar year were obtained by agents who visited every fishing center 
and every factory. No detailed or complete information had been 
collected for five years, and no general report on the subject had 
been issued for many years preceding. Meanwhile, popular interest 
in the fishery has grown, and local opposition has contimued because 
of a belief that, in fishing for menhaden, great injury is done to other 
fishes associated with or predatory upon the menhaden. 

From the table which follows, it will be seen that in 1912 the 
menhaden industry gave employment to 3,735 fishermen and 2,159 
persons on shore, who received $1,579,000 in wages. The vessels 
used numbered 118 steamers and 29 gasoline motors, and 274 purse 
seines, valued at $271,000, constituted the sole means of capture. 
There were in operation 48 factories, a majority of them located in 
Virginia and North Carolina. The total investment in floating and 
shore property was over $7,908,000. 

The number of menhaden utilized in the factories was over one 
billion, valued at $2,210,000. This catch, which weighed 637 million 
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pounds, was larger than in any previous year for which statistics 
are available, and may be regarded as marking a climax, because the 
following season showed a decided decrease in the available supply 
of menhaden and a corresponding drop in the product. In addition 
to the menhaden, about 5 million pounds of sharks, skates, and other 
waste species caught in the semes, and alewives and other fishes 
bought from boat fishermen, were consumed at the factories. 

The manufactured products consisted of 6,651,000 gallons of oil, 
valued at $1,552,000, and over 88,000 tons of scrap, valued at over 
$2,100,000. 

The vessels engaged in the menhaden fishery consist of steamers, 
auxiliary schooners, and gasoline boats. The steamers are built 
somewhat on the tug model, with high bow. The living quarters are 
forward, while the engine, boilers, and coal bunkers are aft, and the 
hold is in the center where the deck is low so as to facilitate the 
transfer of the fish from the net. The auxiliary schooners, most of 
which are owned in North Carolina, have practically the same arrange- 
ment. Many of the steamers now in use are lighted with electricity 
and have searchlights. The largest one in use in 1912 has a carrying 
capacity of over a million fish, while a larger one built in 1913, at a 
cost of $100,000, has a carrying capacity of one and a half million fish, 
or 4,500 barrels. The largest gasoline fishing boat is owned in New 
Jersey, and has a carrying capacity of 400,000 fish. There were 27 
steamers built in 1911 and 1912, and several others were in course of 
construction in 1913. The seine boats are built mostly of cedar, and 
are 28 to 33 feet long, 6 to 7 feet beam, 2 feet to 2 feet 10 inches deep, 
and cost $275 to $400 each. 

The purse seines are generally about 135 to 200 fathoms long, 9 to 
10 fathoms deep, with 13-inch stretched mesh. The ‘‘bunt”’ or 
center, which is 400 to 500 meshes square, is made of No. 15 and No. 18 
cotton twine. The other parts are made of No. 20-9 and No. 20-12 
twine. The cork and lead lines are9 and 12 thread manilarope, and the 
purse line is 36 thread Russian hemp. The brass rings through which 
the purse line passes are 4 inches in diameter, and weigh 14 pounds 
each; they are attached to the lead line by beckets from 6 to 12 
inches long, and are from 34 to 5 fathoms apart; and the final rings 
are placed about 10 fathoms from the ends of the net. The corks are 
3 to 44 inches in diameter; the larger ones bemg placed in the center 
of the seine in groups of three or four close together. Each seie has 
from 2,200 to 3,200 corks, costing from $30 to $45 a thousand. The 
cork and lead lines of the seine are tarred, but not the purse line; the 
net is also tarred once when new. 

The method of preserving the seine during the fishing season is by 
the use of salt. After the day’s fishing the seine is stowed in the seme 
boats, and about 4 bushels of coarse salt are sprinkled over each arm 
or portion of the seine in each boat. From 12 to 15 buckets of sea 
water are then poured over the netting in each boat, and as this collects 
in the bottom of the boats it is pumped into buckets and poured over 
the twine. This is repeated several times a day while the seine 
remains in the boats. When the twine is very slimy, as is frequently 
the case after a haul has been made, it is washed by a stream of water 
from the fire hose of the steamer. The seines completely rigged for 
fishing cost about $1,000 each, and are seldom used more than one 
season. 
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The menhaden factories are usually two-story buildings, and are so 
located as to be accessible to the steamers engaged in the fishery. In 
addition to the main factory there are several other buildings, includ- 
ing the office, ‘‘scrap room”’ in which the scrap is bagged and stored 
for shipment, the mess house, and the sleeping quarters for the men. 
Some of the factories built in recent years have cement floors; many 
of them are lighted with electricity generated on the premises, and 
one plant is supplied with electric motors for operating the machinery. 
The equipment of an average factory consists of an elevator for hoist- 
ing the fish out of the vessels, a measuring device, a ‘‘raw box,” a 
cooker, presses, a drier, oil tanks, and bucket, chain, or screw con- 
veyors for moving the material from one part of the plant to another. 
The elevator or other device for removing the fish from the hold of 
the steamer, and the device for measuring the fish, are always placed 
on the outer end of the wharf. The cooker is generally on the ground 
floor, but at some factories is not in the building but on the outside, 
with a roof to protect it from the weather. The presses are generally 
placed on the second floor, and the oil tanks at a lower level, so that 
the oil and water coming from the presses may have a gravity flow. 
The tanks are frequently outside of the building with no covering, 
but in most of the northern factories they are under a roof. The 
drier is on the ground floor, either in the main building or under a 
shed. The power of the boilers and engines depends on the equip- 
ment of the factory. Two 125-horsepower boilers, costing about 
$1,500 each, are suflicient for a plant having one cooker, two presses, 
and one drier. The cost of the entire equipment of such a plant is 
about $24,000, and the capacity is about 600,000 fish in a day of 12 
hours. The largest factory on the coast has a capacity of about 
2,500,000 fish a day and employs upward of 200 men. 

The principal processés involved in the manufacture of menhaden 
oil an fartihect are cooking and pressing the fish, and drying or 
otherwise preserving the scrap. It is desirable to cook the fish as 
soon as practicable after they are caught. Cooking was formerly 
done almost entirely in vats or tanks fitted at the bottom with per- 
forated pipes by means of which steam was supplied to heat the 
water in which the fish were placed. The usual time for cooking the 
fish in these tanks is about 20 minutes. Jn recent years continuous 
steam cookers, in which the cooking is done by direct steam, have 
been gradually displacing the old style vats, and the latter are now 
used only in North Carolina. After the fish are cooked, the oil is 
pressed from them by either hydraulic or screw presses. The old- 
style curbs and hydraulic presses have been displaced to a consider- 
able extent by the screw presses, but are still in use in a number of 
factories. In drying the scrap it was formerly the custom to spread 
it on a platform made of boards or concrete where it was exposed to 
the action of the sun for several days until dry. This method is still 
employed to some extent, but the hot-air drier is now generally used. 
Several of the factories have as adjuncts plants for the preparation of 
fish fertilizer, but the greater part of the scrap is sold to the fertilizer 
mixing plants. The oil is practically all sold to the dealers in New 
corr, New Bedford, Baltimore, and Boston, where it is refined and 
graded. 
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STURGEON FISHERY OF DELAWARE RIVER. 


A special inquiry regarding the sturgeon and sturgeon fishery of the 
Delaware River was made by the Commissioner in June, 1914. Not- 
withstanding a tremendous decline from the conditions prevailing 
between 1890 and 1900, the Delaware continues to be the leading 
sturgeon stream of the country. 

The fishing centers at Delaware City, Del., and the active season is 

from about May 25 to July 1. Some sturgeon with large roe are 
caught as late as September, but a large proportion of such fish are 
of the small species (Acipenser brevirostris) locally called “bottle- 
nose.” 
In 1914 the fishery was conducted by 135 boats, each carrying 
2 men and a gill net. A sturgeon boat, with net and other equip- 
ment, is valued at $00. The boats belonged in three States, 59 
bemg in Delaware, 69 in New Jersey, and 7 in Pennsylvania. The 
largest number of boats hailed from Port Penn, Del., but Bayside, 
Pennsville, and Pennsgrove, N. J., and Delaware City and Cedar 
Creek, Del., also had good-sized fleets. 

The season of 1914 was the best in five to seven years, and, accord- 
ing to local fishermen, the conditions affecting the fishery are grad- 
ually improving owing to the discontinuance of early fishing at the 
Capes of the Delaware and in the lower bay and to protective legisla- 
tion affecting the fishing in the river. This has permitted a fair per- 
centage of the fish to reach the spawning grounds; and in 1914, up 
to the first of June, from 50 to 60 per cent of the cow sturgeon caught 
were spent. 

The sturgeon is now so valuable that a boat which takes 6 to 10 
fish in a season will pay expenses. In 1914, the price of roe, after 
being put through a sieve or “rubbed out,” averaged $1.50 a pound 
and ranged as high as $1.75 a pound. The carcass, after decapita- 
tion, skinning, and evisceration, brought 12 to 20 cents a pound. 

A fish brought into Delaware City on May 22, 1914, produced 86 
pounds of rubbed-out roe and netted the fisherman $179.82; and 
another taken on the same day had 80 pounds of roe and sold for 
$1.5.50. On May 28 a Delaware City fisherman caught a fish 12 
feet 3 inches long that weighed 450 pounds gross; the ovaries weighed 
125 pounds, and the screened roe weighed 994 pounds. This fish, 
which was of exceptionally large size for recent years, brought the 
fisherman $178. Another fish taken on the same day had 854 pounds 
of roe. 

There now exists among the Delaware River fishermen a strong 
sentiment in favor of adequate protection for the sturgeon. 


CONDITION OF THE NORTH CAROLINA FISHERIES. 


In view of the active cooperation which for many years has existed 
between the Bureau of Fisheries and the North Carolina officials hay- 
ing charge of fishery matters, and because of the aid which has been 
given to the local fisheries by the work of artificial propagation on 
Albemarle Sound and tributaries, a brief review of the situation is 
appropriate at this time. 
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The history of the fisheries of North Carolina is similar to that of 
most other communities in which the regulation of the industry has 
been in obedience to local demands, prejudices, and jealousies rather 
than based on broad principles having in view the interests of the 
State as a whole and a proper regard for the future welfare of both 
the fisherman and the consumer. There was at first a gradual in- 
crease in the yield, owing to the growth of markets and the improve- 
ment of means of transportation, the demand thus stimulated re- 
sulting in an increase in the number of persons and the quantity of 
apparatus employed. For a period this increase in the intensity of 
the fishery had no very conspicuous influence on the apparent abun- 
dance of the fishes, the effects being further obscured in the view of 
the fishermen by an increase in the unit price of the products, due to 
broader markets. Eventually, however, the decrease in the fishes 
began to manifest itself in the catch, and this was most conspicuous in 
the more desirable and higher-priced species like the shad. From 
1880, the earliest year for which data are available, the catch of this 
species gradually increased under the operation of the factors just 
mentioned, but after attaining a maximum about 1897 it declined 
rapidly and in 1904 had sunk to the level of 1880. Essentially the 
same conditions obtained with respect to other species, although the 
catch of food fish as a whole was well maintained because many of the 
cheaper fish, justly or unjustly regarded as inferior, which in the 
earlier period were but little utilized, at a later date came into greater 
demard and found a market which the fishermen could supply with 

rofit. 

About the time the decrease in the shad became critical and was 
imposing a serious decrease in the profits of the fishermen, an inquiry 
was instituted by the Bureau of Fisheries which demonstrated that 
the most important, if not practically the sole, cause of the decrease 
was the excessive use of fishing apparatus of all kinds, fished promis- 
cuously in the inlets, channels, ant sounds so as to effectually block 
the passage of the shad and other anadromous fishes to their spawn- 
ing grounds. 

Moved by a consideration of these facts, the legislature of North 
Carolina, in 1905, passed an act, popularly known as the Vann bill, 
which prohibited fishing in certain of the inlets leading from the sea 
to the sounds, and restricted the use of pound nets in the upper part 
of Pamlico Sound and all of Croatan, Roanoke, and Albemarle Sounds 
to certain prescribed zones. As amended in 1909, this law now pre- 
serves from all nets a strip of varying width extending from the ocean 
inlets to and up the rivers discharging into Albemarle Sound. 

There is thus created a broad avenue in which the shad and other 
anadromous fishes may travel without obstruction from the sea to 
their spawning places in the rivers. The effect of this has become 
increasingly apparent and perhaps may be illustrated best by the 
history of the operations of the Bureau’s hatchery at Edenton, N. C., 
at the end of Albemarle Sound. The station was established in 1889 
for the utilization of the eggs from shad resorting to the spawning 
beds in Chowan River and the adjacent parts of the sound. Its first 
year of effective operation was 1901, when 75,400,000 eggs were taken. 
In 1902 the take fell to 37,987,000, and by 1905 the number of eggs 
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secured had fallen by stages to 6,748,000. In 1906, the year in which 
the Vann bill became effective, 25,643,000 eggs were taken; in 1909 
the take was 59,685,000; in 1913 it had risen by rapid stages to 
138,912,000, and even this number could have been exceeded if the 
capacity of the hatchery at that time had permitted the eggs to be 
handled. The season of 1914 showed a temporary decline owing to 
unfavorable weather conditions. 

The shad fishery in Albemarle Sound in 1913 was generally said to 
be the greatest for many years, if not in the history of the locality. 
The facts are a vindication of both rational legislation and shad 
culture. The hatchery was ineffective so long as the fish were pre- 
vented from reaching the spawning beds where ripe eggs may be 
obtained, but as soon as an unobstructed way was opened by the 
enforcement of a reasonable law, its operations could be conducted 
on a scale sufficient to warrant expectation of economic results. 
The effects of the heavier plants of recent years are in turn manifested 
both in the increase in the product of the fishery and in the number of 
eggs obtainable. 

Fortified by the conspicuously good effects which followed the 
passage of the Vann law, the friends of fishery conservation in North 
Carolina have been endeavoring to have its essential features extended 
to all maritime parts of the State, and the movement to that end 
has been supported and aided by the Bureau. In 1906 a canvass of 
the shad fisheries of the State was made by an agent of the Bureau, 
and practically every year since then an assistant has been detailed 
to assist and advise in the campaign which has been waged. Although 
the desired legislation has not been enacted, each year has shown a 
greater willingness of the fishery interests of most parts of the State 
to break away from the ineffective and pernicious system of county 
control and special local regulation, and to adopt the broad principles 
of State administration, without which no effective laws can be 
drafted or enforced. 


FRESH-WATER MUSSEL FISHERY. 


A general canvass of the fresh-water mussel fishery has been under- 
taken, and during the year waters tributary to the Gulf of Mexico 
from the Ohio River southward were covered for the calendar year 
1912. This fishery supplies the raw materials used in the pearl- 
button industry and yields also pearls. Nearly all the shells obtained 
are utilized in the United States, but small quantities are exported 
to Canada and Kurope. The increasing demand for shells has re- 
sulted in the extension of the fishery into streams far remote from 
button factories. 

The following statistics for the region indicated were originally 
issued as a special bulletin that was extensively distributed. Over 
4,800 persons were engaged in taking the mussels and preparing them for 
market; and their boats, apparatus of capture, and accessory property 
was valued at $241,000. The shells were obtained principally with 
the appliance known as the crowfoot bar, which is peculiar to this 
fishery. The output was nearly 20,000 tons, for which the fishermen 
received $294,600. The pearls found in the mussels, which were 
for the most part only an incidental item, were valued at $149,000: 
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FRESH-WATER PEARL-BUTTON INDUSTRY. 


A statistical canvass of this business was conducted in connection 
with the fresh-water mussel fishery, and detailed figures for all plants 
in the United States were obtained for the calendar year 1912. This 
industry has had an interesting history, and is now being actively 
aided by the artificial propagation of mussels and by special investi- 
gations of mussel resources of various streams. The manufacture of 

earl buttons from. the shells of fresh-water mussels began in the 

nited States in 1891. The first factory was at Muscatine, Iowa, 
which soon became and still is an important center of the business. 
Plants were early established in Illinois, Wisconsin, and other States 
of the Mississippi Valley; and in 1912 the industry, in some of its 
branches, was conducted in 20 States. 

The results of this canvass, as shown in the table on pages 31 
to 34, have already been given to the trade through the medium of a 
special bulletin. It appears that about 8,400 persons were employed 
and that over $3,380,000 were paid in wages. The capital invested 
in the industry was $3,110,000, and the output of buttons, blanks, 
shells for export, and other products was valued at $8,882,000. 


TUNA INDUSTRY OF CALIFORNIA. 


The California tuna fishery and the canning industry connected 
therewith have been the subject of a special inquiry. The recent 
growth of this branch of the fisheries has been marked, and still 
greater development may be expected locally and elsewhere as a 
result of the success attained. 

There are three fish known locally as ‘‘tuna”’ in California, but 
only one species, the long-finned tuna or albacore (Germo alalunga), 
is used for canning purposes. The long-finned tuna occurs plentifully 
in the waters of southern California and can be taken with so little 
effort that it was formerly brought into port in considerable numbers, 
although no local market existed at the time. Experimental canning 
was begun about five years ago by a sardine-packing concern located 
in San Pedro. The first attempts to can this fish were unsat- 
isfactory, and it soon became apparent that some radical de- 

arture fim the ordinary fish-canning methods would be necessary. 

he essential feature of the method finally adopted is to bake the 
fish before it is put in the can and to introduce a vegetable oil to 
bring out the latent merits of the tuna. Other plants soon sprang 
up at San Pedro and San Diego, and the pack leaped from 250 cases 
the first year to 115,000 cases m 1913, m which year there were 9 
plants in operation. The indications are that in 1914 the output 
may reach 400,000 cases. 

The long-finned tuna is comparatively short and exceptionally 
thick bodied. Although single specimens weighing 100 pounds have 
been taken, the average weight is about 30 pounds. It makes its 
appearance in the waters of southern California early in the spring, 
and the fishery is often carried on as late as December. The fisher- 
men report that these fish often disappear for months between June 
and November, and the theory has been advanced that they may 
spawn during this period. The long-fin is a high-sea fish, rarely taken 
near shore, and moves in large well-distributed schools at a depth of 
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about 10 feet. Often when the long-fin can be seen in plentiful quan- 
tities by the fishermen it is impossible to secure a catch owing to the 
presence in the schools of leapmg and yellow-finned tunas. These 
gamey, swift-moving fish, owing to their prowess, are able to reach 
the bait before their less active associates. 

Some fishermen entertain the belief that the best fishing grounds 
for the long-fin are at considerable distances from shore and that 
larger catches could be made with larger vessels on longer trips. The 
proper equipment has never been provided, however, and the fisher- 
men have not yet tested this theory with their present craft. The 
boats employed are small, open motors driven by engines averaging 
about 8 horsepower. Usually three or four men constitute a crew, 
although some boats operate with only two. 

Hand lines are used exclusively in securing the commercial catch, 
which until recently was taken by trollmg. The Japanese are cred- 
ited with introducing the method of ‘‘chumming”’ now in vogue and 
being employed with success. Before starting on a trip the fisher- 
men prepare a quantity of bait for chumming by chopping up sar- 
dines and other small fish common in the local waters. When the 
fishermen are on the way to the fishing grounds they catch sardines 
for bait by seming alongside the boat; the sardines are placed in a 
tank on board, and the water is renewed frequently to keep the bait 
in good condition. To test the ground, a live sardine is placed on a 
trolling lme and the boat proceeds slowly. When a strike is made, 
indicating the presence of a school, the engine is stopped and the 
chopped bait is thrown overboard to keep the school about the boat. 
The hand Imes are then baited with live sardines; and if the fish are 
running well they can be taken almost as fast as the lines can be cast 
and hauled. It is reported that two men have taken a ton of tuna 
by this method im less than an hour. Daily trips to the fishing 
grounds are made, and the fleet returns each afternoon or evening 
to the canneries, the fish being dressed on the homeward trip when 
this is practicable. 

When landed at the cannery the fish are placed in hanging racks to 
drain the blood from them and insure the whiteness of the meat. 
After draining they are placed in trays in a large low-pressure retort, 
where they are baked in live steam. As the fish usually arrive at the 
plant in the late afternoon or evening, the night is generally devoted 
to this stage of the process. Next morning the baked fish are trans- 
ferred from the retorts to the filling tables. Before the meat is put 
into the cans it is carefully carved, the bones, skin, and dark meat 
being removed. The white meat, kept as nearly whole as possible, 
then passes to the filling crew. In addition to a pinch of salt, a small 
quantity of oil is placed in each can prior to filling, to supply the lack 
of natural oil in the fish. Olive oil was originally used for this pur- 
pose, but in 1913 all the plants except one discontinued this practice 
and substituted cottonseed oil, which, it is claimed, has given equal 
satisfaction. The solderless process is employed almost exculsively 
in tuna canning, so that from the filling tables the cans proceed to the 
topper, thence through the exhaust box to retorts similar to those 
employed in salmon canneries, where the fish are again cooked in 
steam under pressure. This product is now being marketed both as 
“‘tuna’”’ and ‘“‘tunny.” 
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A few of the canning companies have experimented in the packing 
of long-finned tuna in other forms. Kippered tuna is an exception- 
ally palatable product, and is said to find a ready local sale in the 
State. 

UTILIZATION OF NEGLECTED AQUATIC RESOURCES. 


For a number of years the Bureau has been conducting inquiries 
into the potential value and possibility of using certain aquatic prod- 
ucts which are wholly neglected or but inadequately utilized in the 
United States. A notable case is the sea mussel, concerning which 
various reports had been issued; but aside from some little news- 
paper comment only slight public notice has been given to the recom- 
mendations and suggestions which have been made. In January, 
1914, an advantageous opportunity was presented for introducing 
this cheap, abundant, and excellent mollusk in one of the prominent 
hotels of iBoston and by the judicious cultivation of newspaper pub- 
licity the experiment attracted so much attention that within a few 
months mussels were being served and given a conspicuous place on 
the menus of over 70 of the principal hotels, restaurants, and clubs of 
the city. After the public had become familiar with the new article 
of food, either by actual trial in the public dining rooms or through 
the numerous newspaper articles, both serious and humorous, arrange- 
ments were made to have them placed on sale by retail dealers and 
vendors, who were furnished with large placards giving the product 
the Bureau’s indorsement. Simultaneously there was issued and gen- 
erously distributed a circular explaining the nature of sea mussels, 
their excellence, abundance, and cheapness, and giving a number of 
tested recipes for cooking them. About the same time every police 
station in the city was supplied with mussels and circulars for the 
use of the officers in their homes, thus establishing foci of information 
concerning the new food in all parts of the city. 

This practical campaign attracted wide attention and placed the 
mussel as a regular commodity in the markets of Boston and adjacent 
communities, to the benefit of consumer, dealer, and fisherman. The 
propaganda will be extended to other parts of the seaboard; and as 
the mussel is excellent as a canned product, prepared in a variety of 
ways, its consumption should be eventually extended to all parts of 
the country. 

Pretiminary experiments and inquiries have been made for a some- 
what similar campaign to secure the utilization of the dogfish, but as 
this species is the victim of prejudice, and other impediments to its 
exploitation are recognized, it is probable that legislation giving the 
Bureau additional authority in the use of its appropriations and em- 
ployees will be necessary. The dogfish, on account of its rapacity, is 
a scourge to the fisheries, and so long as it remains unutilized is not 
only itself wasted, but raises the price of recognized food fishes by 
interfering with their capture. The Bureau believes that it is imprac- 
ticable to materially reduce the numbers of these destructive little 
sharks, but that if they can be brought into consumption as food 
there will accrue not only relief to the now harried fisherman but a 
double benefit to the consumer. 
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PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
GENERAL EXTENT OF THE WORK. 


The fish-cultural operations of the Bureau during the fiscal year 
1914 were attended by a high degree of success, and the output 
exceeded that of any previous year. ‘This was accomplished without 
increase in funds over those available in 1913. The work was for the 
most part conducted along established lines, with special attention 
to increased efficiency; and the noteworthy results attained have come 
chiefly through the development of present resources and the extension 
of the operations into territory contiguous to existing fields of activity. 

The egg taking and hatching operations were conducted in 34 
States and Alaska, and upward of 40 food and game fishes and the 
lobster were propagated. The output aggregated 4,047,643,417 fish 
and eggs. Of this number, 485,000,000 represented the migratory 
food fishes of the Atlantic coast streams, 1,020,0C0,000 the commercial 
fishes of the Great Lakes, 2,276,000,000 the food fishes of the north 
Atlantic coast, 223,000,000 the salmons of the Pacific seaboard, and 
the remainder the fishes of the minor interior waters. About 98 per 
cent of the output represents the commercial food fishes, and a very 
large percentage of these were hatched from eggs which, under natural 
conditions, would have been lost. The following table summarizes 
the distribution of fish and eggs for the year: 


Summary oF DistriputTions, 1914. 


—— ot 


Fingerlings, 
Species. Eggs. Fry. yearlings, Total. 
and adults. 

(Ob HINOES)..6 Se oeepocanbssecGee nebeser saboosarenwe Psackbopscosssl Pecanadpascdac 554, 310 554, 310 
(OPO) one pe peoosenenose os cosHec teste son See Sul eacriocgebedses| dnMadoscodceos 231, 146 231, 146 
PSB <2) RRA ree ee ee eS eS Se Siete ae osnc SboEedeal amacore ieetece 1, 200 1, 200 
IBifialonshs 29522. Se oe ead soe eae eal ee tacecatereies 150, 000 147,195 "297,195 
SRY eters Se eOneebce ne laoraner Pree occadacr coea| Soacaueccancee GIA82 71660) Sees = eee 61, 827, 660 
TANS WilOs)c< cc cea cam ewe recor one seinen neces] someste crimes LSA A000 Peeoasee aamerin 184, 000 
Wihitefishs 2. ben ans Sees ae aes 126, 580,000 | 327,435,000 |........-....- 454, 015, 000 
Wake /herrim’..2 Ge sessesas sce tee ace cee oe hinse ese ose wesc 9007000) asedeciac cece 900, 000 
Silver salmon falstancocsese see cee seen nae nee ese 95, 840 24, 619, 456 27, 258 27, 742, 554 
ChinooksalmionS2scssneeee beeen eee eeeeeueeeee 26, 451, 545 48, 895, 607 5, 582, 796 80, 929, 948 
IBIne back Salmons ae ee eee nee eee 6, 020, 000 53, 071, 574 120, 000 59, 211, 574 
ump hack salidon! Lapses cee eees. | eee seer 44, 817, 644 34, 355 44, 851, 999 
Dogsalmon-5 822 ¢~ some bocce cece see note ee | neeeee erate CHOMP | Ke caoeneeneeae 8, 672, 735 
Steelhead trout... SH sts 579, 000 4,022, 438 313, 620 4,915, 058 
Rainbow trout... 1,091, °50 181, 890 1, 656, 229 2,930, 069 
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ROCK Dass ss Plesk secs ch aeeice ec naicesmae seis were ma eee eee : E 78, 045 
Warmouth bass). ss22-< 22 sash) SAG Sa rene eseeeee sal aoe , 08 1,085 
Small-monuth black basss-s-se-sus sca eeeeee eee Coeeeeeceaseee 187, 745 
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PON OGK os so aee ccc bck aeeec ye etece eee ce wean co ll tsapeoeas coe 561, 408, 422 |....... snstioee 561, 408, 422 
a SIYG el0ls) cae aero t eer eae eee Se ere we oe ee ee miso LOSS 584 OOO) Fa sisasccicccse 108, 584, 000 
PT OUMGEN 2 a2 5 cae ee tooo oe com atncineeineiee ese asm [Seioeeneereceee ialvalss yal (00) |; aaeeesceesces 1, 171, 321, 000 
160) oS) BOR SRE GOA Sora ne nae SH cone en sac beatae bebconeeseasks 179, 990, 000 3, 567 179, 993, 567 

Ota Sis ¢ ceisw'saSe tows sacitcciianiniees eases 530, 213,575 |3, 494, 991, 837 22,438,005 | 4,047, 643, 417 
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Distributions of fishes suitable for stocking public waters or restock- 
ing depleted ones were made in practically every State in the Union 
and Alaska, while thousands of small streams, lakes, and ponds—the 
majority of them located on farms—were stocked with black basses, 
crappies, sunfishes, catfishes, and other desirable species. The dis- 
tribution of this output necessitated 611,691 miles of railroad travel, 
131,156 of which were performed by the Bureau’s cars and the remain- 
der (480,535 miles) by detached messengers. All transportation 
was paid for, with the exception of 96,463 miles. 

While the artificial propagation of some valuable food fishes was on 
a smaller scale than usual, owing to the local climatic conditions 
prevailing during the spawning season and to other factors over which 
the Bureau had no control, large gains were made in other fields 
where natural conditions were more favorable. Among the species 
propagated in larger numbers than in the previous year were the 
chinook, silver, humpback, dog, and landlocked salmons, lake trout, 
pike perch, striped bass, sunfishes, smelt, cod, and flounder. 

The popularity of the Bureau’s work in stocking public and private 
waters, and the benefits accruing therefrom, are indicated by the 
widespread interest displayed by people living in all sections of the 
country. The applications for food and game fishes received during 
the year numbered more than 10,500, fully 75 per cent of them being 
for the black basses, crappies, sunfishes, and other pond fishes, for 
stocking natural interior waters of small area and artificially con- 
structed ponds on farms. 

Notwithstanding the annual growth and expansion of the Bureau’s 
activities, its present facilities are heavily taxed in the attempt to 
fill the constantly growing demand from all sections of the country for 
fishes for public and private waters. Large as are the annual dis- 
tributions, the output of none of the species exceeds the actual needs 
and in some instances falls short of the requirements. This is par- 
ticularly true of the warm-water fishes adapted to cultivation in 
ponds. Owing to the impracticability of propagating such species 
by the artificial manipulation of the eggs, in accordance with the 
methods pursued in salmon and trout culture, the annual supplies 
are so limited that the Bureau has great difficulty with its present 
facilities in meeting the growing demands. 

Notwithstanding the great development of fish hatching in the 
United States, the possibilities for effective work in various sections 
of the country remain practically unlimited; and with adequate 
financial support the Bureau can make vast unproductive areas in 
the South and West, in the Great Lakes and Rocky Mountain regions, 
on the Pacific coast, and in Alaska yield immense numbers of food and 
game fishes for stocking public waters. 


HATCHERIES OPERATED. 


Fish-cultural work in 1914 was carried on at 36 permanent hatch- 
erles and 94 subhatcheries and egg-collecting stations, located in 34 
States and Territories. Two new stations were added to the service 
by the partial completion of those at Louisville, Ky., and Orange- 
burg, S. C., where fish-cultural operations on a small scale were 
inaugurated late in the year. 
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Following is a list of the stations, with the subsidiary stations there- 
under, the period of operation, and the species handled. The main 
stations, arranged alphabetically, are those for which asuperintendent 
and permanent staff are provided by law. In some cases, however, 
the subsidiary or auxiliary stations are completely equipped, semi- 
independent, and quite as important as the head station to which, for 


administrative purposes, they are attached. 


FisH-CuULTURAL STATIONS OPERATED DURING THE FISCAL YEAR 1914. 


Designation. 


Afognak, Alaska........-.------ 
Eagle Lake, Alaska........- 
Uganak Lake, ALAS Kealatal alate = 

SairdaCale ee. -- Ones aeeaponace 
Battle Creek, Cal.......---- 
Hornbrook, Cal.........---- 


Mill (Creeks Call tee cece <cteaic 
Baker Wakes Washi ssccsese sane 


Birdsview, Wash........---- 
Darrington, Wash......-.-- 
Day Creek, Wash......-..-- 
Duckabush, Wash. -..----.- 


Tlabott Creek, Wash........ 
Quilcene, Wash 


Sultan’ Washtee.escss. cee 
Battenyn Ms scenes serecece ess .- 
Boothbay Harbor, Me. ......... 


Portland, Me..... ESB IIOODE 
Bozeman, MONtos--ecessee ccc ni= 


O’Dell Creek, Mont......--. 
South Meadow Creek, Mont. 
Yellowstone Park, Wyo.... 
Clear Creek, Wyo......- 
Columbine Creek, ; 

Cub Creek, Wyo........ 

Lake Camp, Wyo....... 
Pelican Creek, Wyo....- 
Thumb Camp, Wyo...- 
Bssyans: Points Md. 2. ccsssscece 
GapesVincent Ni Yeas asceceae 


Three Mile Bay, N. Y..... 
Paget Station, Washington, 


.| July 1-July 19; 


Period of operation. 


Bupireiwyedne > acess oececacenane 


May 30-Oct. 7 
JunewI—OCh 26354. sees asec eee 
IBGE RY CATA riee eee etre ee 
Septal =A sO ee eats meee 
Septsil—Mayil4 ace) seseeeeesene 


Septri—Jan alla seas se ceeiace teres 
HM CITO pyar cee cece ce eee 


‘AN 720—Mayise 4 eenica. neetiot ae 
Aug. 12-May 2; 
IDTUPING RY Call eetete cre eee mee 


Duilyel— Mar Gir asseaciscisee see 
HMIbITe Vearincey. «ace secs tener 


May 19—Maty 20a. ererateceiceims ost 
Hn tireryearr. cae eanses sence. 


July-September..... eickbis othe 
Entire year 


Mork=May W5\s.0 sce chess soe 
Mar. 9-May 6........... Sep See 
July 1-Aug. 27; May 30-June 30. 
July 1-July 23; June 15-June 30. 
June 18-June 30. 
July 1-July 23; June 16-June 30. 
July 1-Aug. 27; May 30-June 30. 
june LO-IuMel sees asco acer sere 
Jime | T-JUMe 21. cteteicr sasecronne 
Reba l2-May (287, sonics star cinaecere 
EM Gire Year ecco: sic cc ccleessiae oe 


Nov. 15-Nov. 30....- 
Hmtiretyeare)cc<ctecitosee sen eee 


Clackamas, Oreg........ soaaneea| (jase O io ve. cocactemdemodeeescoseea 


Applegate Creek, Oreg...... 

Big White Salmon, Oreg... 

Eagle and Tanner Creeks, 
Bonneville, Oreg. 

Eagle Creek, Barton, Oreg.. 


Sepia LOSMiatyao eee ee eeeeeecee 
Atigi=Heb.29!e. cane eee ees 
Sept. 1-Oct. 31 


Apr June 20220. eee seen eee 


Tllinois River, Oreg........ Sept. James eee ee 
Little White Salmon, Wash.} Entire year..............-.-..-- 
Lower Rogue River, Oreg...| Aug. 15—Mar. 31..............--- 
Rogue River, Oreg.......... Emntire:y Carsae «cc cee emer e eee eee 
Upper Clackamas, Oreg.....]..... GOs. ace 2c5705 Be en sc: 
Willamette Falls, Oreg...... June 15—Junes0--- 222-25. scenes 
Cold’Springs| Ga ceaccccececsene ntire yearas.se... sense seeeeee 


Harriss Pond) Gaseesssesesclnesss 6 (oe es ee ee Sea 


Species handled. 


Blueback, humpback, and _ silver 
salmon. 
Blueback salmon. 
D 


0. 
Chinook salmon. 
Do. 

Chinook and silver salmon and rain- 
bow trout. 

Chinook salmon. 

Blueback, humpback, 
salmon. 

Chinook, dog, and humpback sal- 
mon. 

Silver salmon and steelhead trout. 

Silver salmon. 

Chinook, dog, humpback, and silver 
salzion and steelhead trout. 

do. 

Dog, humpback, and silver salmon 
and steelhead trout. 

Chinook, dog, humpback, and silver 
salmon and steelhead trout. 

Shad, herring, white perch, and yel- 
low perch. 

Cod, haddock, pollock, flatfish, and 
lobster. 

Lobster. 

Brook, black-spotted, rainbow, steel- 
head, and lake trout; gravling; 
and landlocked salmon. 

Grayling. 

Grayling and rainbow trout. 

Black-spotted trout. 

0. 


and silver 


0. 

Shad and yellow perch. 

Whitefish; lake herring; lake, brook 
and rainbow trout; landlocked 
salmon; pike perch; and small- 
mouth black bass. 

Lake herring. 

Large and small mouth black bass; 
warmouth and rock bass; crappie; 
catfish; sunfish; pike perch; shad; 
whitefish; white and yellow perch; 
smelt; brook and rainbow trout; 
and humpback salmon. 

Chinook and silver salmon; and 
blacks-potted, steelhead, brook, 
and rainbow trout. 

Silver salmon and steelhead trout. 

CainGok salmon. 

0. 


Steelhead trout. 
Chinook and silver salmon. 
Chinook salmon. 


Do. 

Chinook and silver salmon and steel- 
head and black-spotted trout. 

Chinook and silver salmon and steel- 
head trout. 

Shad. 

Large-mouth black bass, catfish, and 
sunfish. 

Catfish and sunfish. 
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FisH-CuLTuRAL STATIONS OPERATED DURING THE FiscaL YEAR 1914—Continued. 


Designation. Period of operation. Species handled. 
CraigsBrooky Mes 22. <2 cs. seces = MGIPCTYOATS vccieceessscecse ones Atlantic, landlocked, and humpback 
f salmon; brook, rainbow, and 


Scotch Sea trout; and hybrids. 
Upper re Penobscot, Me....... Jan ile sence escorts = ea Atlantic salmon. 
DD) Gh eM se cea e eeiciciseie a= WNCITe Veal acco cccets-aaseeee <= Lake trout; whitefish, pike perch; 
brook, rainbow, and _ steelhead 
trout, and landlocked salmon. 


Grand Marais, Minn........- OCRMO=D GCN 2a aoe pete eeiniosiscis Lake trout. 
Isle Royale, Mich..........- Sept 2l-NOvsl2e eee ween Lake trout and whitefish. ES 
Keweenaw Point, Mich..... OCtS=NOVE Ze cc okode-sbe sete Lake trout. 
Marquette, Mich............ OCts1S=Nov, la sesasseece a tecess Do. 
Munising eMich 223. SoSecer. «=| > ck iatc GO! hice cose cane. cee ere Do. 
Ontonagon, Mich. u2. 2222. Octs22—NoONe lan seer es Do. 
Hel enor Ne Oe oee nse tan eon acae TILING WCAC fo 5 5s ace ae erence oe Shad, bream, and black bass. 
Weldon, INE Ciccone dees es ADI lM a yi d0ecsscs aceon tesctecs Striped bass. 
Erwin, Creat yp rd Pana ea NGIPO Veale. che oclssecce aoe Se Rainbow and brook trout, large and 


small mouth black bass, rock bass, 
sunfish, yellow suckers, and carp. 


Gloucester Masses os sate clewe caer = + = GOs ee re hose ecrietee Pollock cod, flatfish, haddock, and 
obster. 
Boston Massteza cassie sons NOV =D eer 13 etme ee ce cae Lobster. 
Rockport; sMasse. -seceecees- Mavel=Wuilhyel swacet pe steer Do. 
Green) WakeniMe: eas oacc. secc INIT RVieare aclssocA cee aces eee Landlocked and Maes salmon, 
brook and lake trout, and smelt. 
Grand Lake Stream, Me.....|..... GO Weee cee cei ae aster ae Landlocked salmon. 
Homer, Minn. <2 Suess sctisececloe- se 0 (a ee See enna mere: Large and small mouth black bass, 


pike and yellow perch, rock bass, 
crappie, sunfish, buffalo fish, cat- 
fish, and carp. 

vaiCrosse; WiS=2..cecsee0o3 IN OER YH ELOY as We a eee ee Buffalo fish, catfish, yellow perch, 
large and small mouth black bass, 
crappie, sunfish, and rock bass. 


eadville;\Colos..-ccscs wctee nsec intiresyear: sacsesccecee2eseces Rainbow, brook, and black spotted 
trout. 
Antero Reservoir, Colo. ..... Maver May LGSsen =. se se etisins os Rainbow trout. 
Cheesman Lake, Colo....... ADT A =May: 10-22) = ae eee meee Do. 
Edith Lake, Colo............ Octlo=NOvelons soso seeseeeee Brook trout. 
Eldora Lake, Colo...........|...-- GOs saree eae eee ere Do. 
Engelbrechts Lake, Colo....| Oct. 9-Nov. 14..............--.- Do. 
Musgrove Lakes, Colo....... OCtsiG=D ec alses oa eases ce eae Do. 
Seven Lakes, Colo........... July 1-July 11; June 9-June 30.| Black-spotted and rainbow trout. 
Smiths Ponds, Colo......... Octi2b-NoOvn28s25 0. .n ee seat. Brook trout. 
Scotts Ponds, Colo.......... Do. , 
Turquoise Lake, Colo... Do. 
Uneva Lake, Colo....... 7 Do. 
Wellington Lake, Colo...... Do. 
Mowswalle; Key sees Sten cc a,<- a8) VXyo) 1S pbb aT he i ee gee eee Large-mouth black bass. 
Mammoth Spring, Ark........ eM ntiresy eaters os cece micene see te Large and small mouth black bass, 
crappie, sunfish, catfish, and carp. 
Friars Point, Miss........... ulycan GeAweStssses ss ase Black bass, catfish, and sunfish. 
Manchester, lowa.-............. MCLG) Y. CALs se-2)-ees sence Seance Brook, rainbow, and lake trout; large 


and small mouth black bass; rock 

Dass; crappie; bream; pike perch; 

pike; yellow perch, white bass; 

buffalo fish, catfish, and carp. 
Bellevue, Iowa.............- Uililysl—N OV el Obeeeeeeeastene ee Large- mouth’ black bass, crappie, 
bream, catfish, white bass, carp, 
yellow perch and buffalofish. 
North McGregor, Iowa... ... lly —O chases seses sen nace Large-mouth black bass, yellow 
perch, crappie, catfish, pike, carp, 
and buffalofish. 


INSSIUAIN Ee coer cmncscccene be BNtire: years eee J cce Seach Brook and rainbow trout,  land- 
locked salmon, and small-mouth 
black bass. 

INeoshoMmMoretea estas once te el eta Ores eee ee ee eS Rainbow trout, black bass, small- 


mouth black pass, crappie, straw- 
berry bass, sunfish, carp, ‘eattish, 
yellow perch, and pike perch. 


Northville Mich!=22 2. s.ccccccaes|2-5 << CORR rsee ete oe ees ee Lake, brook, and rainbow trout; 
grayling; small-mouth black bass: 
and sunfish. 

RUE GTES Miche cena asses Nov. 16-Nov. 3¢ eee eee ae Whitefish. 

Au Sable, Mich al eNOVaLO—NOVWateneseesccee cece coe Lake trout. 

Bay City, Mich .| Apr. Ll-Apr. 2 eee Pike perch, 

Belle Isle, Mich Och 24D ceHGss*aos2 tee eer Whitefish. 

Charity Island, Miche 5225 see OctiG=Nowalorea ato. = eee Do. 

Charlevoix, Michto4 sso e228: Oct. 27-Nov. 30; Feb. 24-Apr.25.| Lake trout. 

Detour, Micheses aes ees c Oct 20SNovalasoe.2-- -hooe eee Do. 

Detroit, Michie eee oie coche MPIRC RY Cane asence nes orsoeneeos Whitefish and pike perch. 
Fairport, MACH EEE SES Sioa ers s0-Nove 2s cose - eae see Lake trout. 

Frankfort, Miche. sesee ceca: INOWeo-NOVet20scsccccuoseecocece Do. 
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Fisu-CULTURAL STATIONS OPERATED DURING THE Fiscat YEAR 1914—Continued, 


Designation. 


Northville, Mich.—Continued. 


Period of operation. 


Nov. 12-Nov. 30; Apr. 12-Apr. 30. 
Oct30—D ce Pessina eee 
Nov. 6—Dee. 6; Apr. 12-Apr. 28.. 
Nov. 3-Dec. 4; Apr. 3-May 2.... 
Nov. 6-Dee. 4; Apr. 1-May 7.... 


Sept-16—Jan: 95. - mo. se cceeeseace 
JUlye2B-NOVWe2o acces essence eee 


Sault Ste. Marie, Mich.....- Feb. 15-May 15.... 

Orangeburg on Ca. ee see espe Apr.—June......- 

Put-nyBaye Obion sess ae ees Entire year.... ae 
Kellys Island, Ohio aMNO VU DC Beoeacee seeeeeceees 
Middle Bass, Ohio 
Monroe, Might. ots 02. ee 
NorthBass Ohio neces esos 
Port Clinton, Ohio. 2:22 22222 
Moledo;Ohios sae seems 

Quincy, tn eee ae ence tee Entire year 
Meredosia; Wiese sec eee eee GW osane 

SL. JODnSbUnyVitescsaeeeen eter teens CO eba 
Averill Makes Vitteasce- scene 
Darling Ponds Vitcseoneeese 
Jeol, Wier or SoasesKearccc Entire year 
Lake Mitchell, Vt.........-. Oct. 1—-Dec. 

Swanton, Vt...............- Mar. 25-June 4 

SaniMarcos, ex sho. )ts eee Entire year 

Spearhishys: Dak: ieee ss sce eel sees 


Schmidt Lakes, S. Dak..... 
Sand Creek, S. Dak 


Mupelo:sMisszese.cosccce heen ene 

White Sulphur Springs, W. Va..]....- dosesae 

Woods Hole; Mass. saeeeaenes sees doea=2.- 
Noam Connses se eee ee Mar. 20-Apr. 4 
Wiaguwoit; Massiiic- 2. .smese 


Wickford alte Sasso e eee 


WiytheyillomViaaesee een eee Entire year 


Nvies Bay Alaska. 5. Geikk see aan 
Ketchikan Creek, Alaska.... 


Jan: 26—Aprs 85.55 ces eee scene 
Mar. 9-Apr. 


GP So asasecodeneaHnas 


Species handled. 


Lake trout and whitefish, 

Whitefish. 

Lake trout and whitefish. 

Lake trout. 

Lake trout and whitefish. 

Large-mouth black bass. 

Whitefish, lake trout, and pike perch, 

Whitefish. 

Whitefish and pike perch, 

Whitefish. 

Pike perch. 

poe and pike perch. 

do. 

Office headquarters. 

Large and small mouth black bass, 
catfish, yellow perch, rock bass, 
pike perch, buffalofish, yellow 
bass, white bass, sunfish, crappie, 


ete. 

Brook, lake, and steelhead trout; 

- landlocked salmon; small-mouth 
black bass, and catfish. 

Landlocked salmon. 

Brook trout. 

Brook, lake, and steelhead trout, and 
landlocked salmon. 

Brook trout. 

Pike perch and yellow perch. 

Large-mouth black bass, crappie, 
strawberry bass, warmouth bass, 
sunfish, 4nd rock bass. 

Brook, rainbow, Loch Leven, black- 
spotted, and steelhead trout. 

Brook trout. 


Do. 

Large-mouth black bass, bream, 
apple, rock bass, warmouth bass, 
catfish, and yellow perch. 

Brook and rainbow trout, and small 
and large mouth black bass. 

Cod, flatfish, and mackerel. 

Flatfish, 

Do. 
Do. 

Rainbow and brook trout, large and 
small mouth black bass, rock bass, 
bream, and pike perch. 

Blueback salmon. 

Humpback salmon. 


COOPERATION WITH THE STATES. 


In continuation of its cooperative relations with the States in fish- 
cultural work, the Bureau furnished during the year large allot- 
ments of eggs, and limited numbers of fry, fingerling, and yearling 


fish to stock State hatcheries. 


The extent to which the various 


States were recipients of the distribution of food and game fishes 
and of fish eggs during the year 1914 is shown im the table following. 
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ALLOTMENTS or FisH AND Ea@s To Srare Fish ComMIssIoNs ror THE Fiscan 


YEAR 1914. 


State and specicg. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


California: 


Silver salmon 
Colorado: Black-spotted trout 
Idaho: 

Blackespottedstrouts-nacas ss accc os ses coocese aoe cc ie. 

Rainbow trout... 
indianaghikemorche san gasstens ie sala sek esa eee ls et 
AUN OIsswticepenchis sasee menace access oo hece eon 
Maine: 


Black bass...... bP omis cane arcsec c 

Chinook salmon 

Pike perch 

Yellow perch 
Michigan: 

Gravy lin gee seo eee Bene 

Lake trout 


Steelhteadtiromtaee satce tras eee) co ee ee 
Missouri: 
Brook trout 


Pike perch 
Montana: 


Nebraska: 
Pikerper ch) yo x5-cteiactiteisobie 
aD OWaIEOUb ae ene an ewe. ket 2s Renee LEY PIED eb ore 
Nevada: 


New Hampshire: 
Brook trout 


White perch 
New Jersey: 

Crappiers: soo 5-50 os: 

eariolockedisalimoneseeen- seamen ass) Sol wenn a DU ae Aer 

Pike perch 

SUnfiSHeEee eso e use 

Yellow perch 
New York: 


Steelhead trout 
Ohio: 

RIK ODOR eDias ame mee sea cline Goat eR eee es eh a 

AWAD IC CASIS SES EIEA ECTS SAFINA SaaS Cou RF Meee PSE 5 Fad Ge 
Oregon: 

BIACKes DOL eurtouleaeen eee eee ase ea eae a ee ee 

Blueback salmon 

Brook trout 


Ran OWEtEOU Ge erect sae Wie ook eae Lis Deer tidy es cain 
Pennsylvania: 

Lake trout....... c 

Whitefish 


100,000 |.... 


25, 323, 645 


95, 840 |... 


600, 000 


205, 000 
150, 000 
7,500, 000 
7, 500, 000 


100, 000 
50, 000 
100, 050 
30, 000 


50, 000 
20, 225, 000 
8,000, 000 | 


50, 000 

3, OOS, 000 
25, 000 

15, 000, 000 
5, 000, 000 


15, 000 
50, 000 


50, 000 
50, 000 
10, 000, 000 


209, 000 


2, 000, 000 


2, 000, 000 
100, 000 


50, 000 
98, 000 


75, 000 
30, 000 
50, 000 
50, 000 
1,000, 000 


we cce cee se-- 


100, 000 
50, 000 


5, 000, 000 
100, 000 
100, 000 


261, 625, 000 
83, 320, 000 


200, 000 
2,000; 000 
250, 000 


1,000,000 |... 


200, 000 


100,000 | 
36, 000,000 


weer eregeres 


se tte cc ceeee 
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ALLOTMENTS OF FisH AND Ea@s To STaTE FISH COMMISSIONS FOR THE FISCAL 
Year 1914—Continued. P 


; Fingerlings, 
State and species. Eggs. Fry. yearlings, 
andadultsy 
Utah: 
Brookstrout<ociiscsscme setts ces sale eeieeronat ee cine enee cee ee LOAO0ON Soecais x's cere|ceeeee cee 
Spottedicathshes ons scseeencenneene cebioncine cene cteics nec cee eaeee eee Seatirlbe 5. Srey 138 
Steelhead strowtsssossosceceacenice eh eeeee cee vecine che cmticceens OO} 000 8 |e snceeesens scene acre 
Washington: 
iBltiebackisalmon= caso eenetee Maer cacnissescecbeescsce seer '50}000);|\ =e ee tecier| ewacsacmemee 
IBrOOK{WOULSE Eee ces ccemcaicinecoee tate cc beck eae clccce ene 1000001) oot 2 skceee. ea ceees sees 
Steelheadhtrontiseoessc occ oe cee eee coer soon one eee eee 295000)" |/P.8 oc Sircmitie lcs eeeeemee 
Wisconsin: 
ake troubse coos es secis sce accsesne mee eee cee wise Soke Scenes 71500; O00! | Jae ene doses Poe ee ee eeeee 
"WRIGORSHSs. joace soe cee con oe cba eae eae ceiemle owiedioeineioeieranie 5,000; 000 | s2se7ceceniles seme meee 
Wyoming: 
Black-spottedMtrowtesc we mene sca semecceeese eee sete eee nc ce fo, 0 (0,0 8h macecnae cl Soosaocsaace 
BOOK MOULL Aaa cee ocmae cece cee cea ese: cisesncc cee cece 250,000 "|sit Soins | acer nee 
GIN DO WALTOUTN Se tee cote cme celecee eect eter eee eek eeeee 1920008 See ect eee <eceeseeeee 
Steelheadhtroutscsses eon ee Comtesse ccs swcccene secicecen 90) 000s as 5-5- - se salsa meer 
MPO tage ese ccisstewis owieciswivie nesajeive cisinic sect clecine bis cose Sereee 514, 237,725 | 9,000,000 27,814 


In order to minimize the possibility of injury resulting from the 
introduction of nonindigenous fishes into State waters, the Bureau has 
adhered to its policy of deferring to the judgment of the proper State 
officials regarding all applications for fish not native to a given State, 
and has definitely decided to discontinue the planting of predaceous 
fishes, such as the black basses, crappies, sunfishes, perches, pikes, 
and allied species, in any of the lakes or streams of the Pacific coast 
which are inhabited by salmon or trout or connected with trout and 
salmon waters. This policy, which commends itself to all who have 
the welfare of the fisheries at heart, has received the formal approval 
of fishery authorities and the congressional delegations of those States. 
Acting in pursuance thereof, the Bureau will henceforth refuse to 
entertain applications for any of the fishes mentioned for stocking 
waters in the Pacific Coast States. 


PROPAGATION OF THE PACIFIC SALMONS. 


The most extensive fish-cultural work done by the Bureau is 
addressed to the Pacific salmons. In 1914 hatching operations were 
conducted at 14 points and egg-collecting at 14 other points. The 
general results attained were gratifying, and the output materially 
exceeded that of 1913. 

With the exception of the Quiniault region, Washington, where 
investigations are in progress looking toward the inauguration of 
fish-cultural work in that field, most of the more important salmon 
streams in Washington and Oregon are covered by the Bureau’s 
operations, and with increased facilities for handling the eggs and 
young, the installation of permanent traps and barriers to intercept 
the run of fish, and the improvement of the water supply, which are 
now being provided for at many of the stations, the output another 
year should be materially increased. 
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A condition which curtailed the run of salmon in streams on 
Afognak Island, Alaska, in 1912-13 was again in evidence in the 
season of 1913-14; that is, the volcanic ash covering the island as a 
result of the eruption of Mount Katmai on June 6, 1912, proved a 
material obstacle to fish-cultural operations. The ash was washea 
from the mountain sides into the rivers and creeks with every rain, 
forming effectual barriers at the mouths of some of the streams 
against the entrance of salmon from the sea. The spawning of the 
red salmon commenced late in July and continued to the middle of 
October, but the run of fish in Litmik Lake and tributaries was small, 
and comparatively few ripe fish were secured. The fry resulting 
from this work numbered 7,761,700. 

It had been planned to collect redfish eggs at Malena Lake, but 
an investigation developed the fact that the mouth of the creek 
forming the outlet of the lake was so filled with ash that the fish 
could not enter. Commercial fishermen from Malena reported that 
salmon ascended the river from the straits, but being unable to reach 
their spawning grounds returned to the ocean. The appearance 
of an unusually ates run of humpback salmon in the vicinity of 
the station in October and November permitted the collection of 
13,900,000 eggs and, incidentally, a few silver-salmon eggs. The 
output of fry of all species for the year numbered 19,846,104, an 
appreciable increase over that of the previous year. 

investigations at Eagle Harbor and Uganik Lake, on Kodiak 
Island, in the sprmg and summer of 1913, developed the fact that 
there is not a sufficient run of salmon at either of these points to 
warrant the establishment of a field collecting station, taking into 
consideration their inaccessible location and great distance from 
Afognak. It is now being planned to conduct investigations at 
several points nearer the main station, in the belief that more pro- 
ductive and less expensive fields can be found. 

In the vicinity of the Yes Bay, Alaska, hatchery the run of red 
salmon in the summer and fall of 1913 was smaller than usual, and 
the output of fry was correspondingly reduced. Continuous rains 
throughout the spawning season caused unusually high water in 
the streams tributary to Yes Bay, making it exceedingly difficult 
to capture spawning fish in the deep, swift waters on the spawning 
beds; but by close and persistent application 49,050,000 eggs were 
secured, and 94 per cent of these were hatched. Of the resulting 
fry, 18,656,000 were distributed after the absorption of the yolk 
sac, and the remainder were held and fed until they had reached 
a length of 14 to 2 inches. Humpback-salmon eggs to the number 
of 5,280,000 were collected near Ketchikan during the fall and trans- 
ferred to the Yes Bay station for development. important improve- 
ments effected at this station during the year included the instal- 
lation of an electric lighting plant and the construction of three 
salmon-rearing ponds, each 12 by 60 feet. 

The year’s operations at the Washington stations were very suc- 
cessful, the output of all species numbering 48,892,246 fish and eggs. 
The collection of blueback-satmon eggs was considerably curtailed 
by the escape early in the season of a large number of brood fish 
which were being held in Baker River to ripen, and the outcome of 
the work with dog salmon and steelhead trout was not as great as 
had been anticipated. These shortages, added to the loss of young 
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salmon at the time of the destruction of the Baker Lake hatchery by 
fire, materially reduced the output, but the substantial gains in the 
propagation of the chmook, humpback, and silver salmons gave an 
aggregate output nearly 10,000,000 in excess of that of the previous 
year. 

; Violent rains, followed by heavy floods, in streams contiguous to the 
Quilcene and Duckabush stations, on Hoods Canal, wrecked the 
racks and traps and completely destroyed a barrier that had been 
constructed in the Duckabush River; but notwithstanding these 
adverse conditions the work of the stations resulted satisfactorily. 
The run of humpback salmon in Hoods Canal during the fall of 1913 
was enormous. Schools of salmon many acres in extent were 
observed near the mouths of the various streams as they slowly made 
their way up the canal. <A very large number of these fish made 
their appearance below the racks at the Duckabush station before 
preparations had been completed for the collection of eggs, and the 
major part of them passed on up the river. 

There was a slight falling off in the collection of chinook-salmon 
eggs in some fields in the State of Oregon, but this was more than 
compensated for by the gains in other parts of the State. The con- 
ditions affecting the run of chinook salmon in the Columbia River 
were similar to those existing in 1913. An enormous run of fish— 
said to be one of the largest known — appeared in the river early in 
September, increasing rapidly as the season advanced. At the 
stations on the Big White Salmon and Little White Salmon Rivers 
the 44,229,000 eggs taken far exceeded the capacity of the hatcheries, 
making it necessary to transfer large consignments of eggs to other 
stations for development. The destruction of the racks on the 
Clackamas and Lower Rogue Rivers and the failure of the usual run 
of fish into the Illinois River curtailed the output of chinook salmon 
in those fields. The distribution of silver salmon from the Oregon 
stations was nearly three times that of the previous year, while there 
was an average yield of steelhead trout. 

The work accomplished at the California stations was satisfactory. 
The output of chinook-salmon fry and fingerlings was nearly double 
that of last year and of silver salmon fully ten times as great. The 
majority of the eggs taken on the McCloud River were secured from 
the fall run of fish, the spring run being very light. At the Battle 
Creek and Mill Creek auxiliaries, where only the fall run is available, 
33,060,310 chinook-salmon eggs were collected. Silver-salmon eggs 
to the number of 3,129,000 were collected in the Klamath River. An 
attempt to secure eggs from the commercial fishermen on the Sacra- 
mento River resulted in failure, because of the irregularity of their 
operations and the poor success attained in transferring the green 
eggs in wagon over the rough mountain roads to the hatcheries for 
development. Another year an attempt will be made to capture 
brood salmen at the point where Mill Creek enters the Sacramento 
River and hold them between racks in the creek for the ripening of 
their eggs. There was only one run of chinook salmon in the Kla- 
math River in the vicinity of the field station at Hornbrook, and as 
fully 50 per cent of the fish composing it were undersized the collec- 
tions of eggs were inconsiderable. 

The superintendent of the California stations reports that the 
State authorities have taken steps to protect the young salmon liberated 
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in the Sacramento River by the rigid enforcement of the law com- 
pelling the screening of intakes to irrigating ditches and the ease- 
ments and overflows of the river, thus preventing the passage of 
young salmon and their destruction on el sends: He also reports 
that the State Fish Commission has greatly increased its facilities 
for rearing salmon fry, and has improved its methods of distribution. 
Under the changed conditions there seems to be no necessity for 
changing the location of the Bureau's stations in California, or 
departing from the cooperative policy of turning over to the State 
hatcheries for development the surplus salmon eggs taken at the 
Baird and auxiliary stations. 

The Bureau is providing facilities which will enable it to rear each 
year a larger percentage of salmon to the fingerling size, in the ex- 
pectation that eventually most of the output may be liberated as 
fingerlings or, in some cases, yearlings. This procedure entails a 
large increase in expense, and the funds available do not permit the 
immediate establishment of all the rearing ponds and other facilities 
necessary to accommodate the entire product. A very important 
item of expense is food, and a cheap and efficient salmon food is one 
of the great desiderata. Various experiments have been undertaken 
with a view of decreasing the cost of feeding, and it is possible that 
the solution of the problem will be found in the utilization of the 
parent fish, which have heretofore been mostly wasted. By salting, 
drying, or freezing the bodies of the spent fish, a large quantity of 
food will be made available during the entire period when it is desira- 
ble to retain the young salmon. 

In 1914 the cost of rearing salmon to the fingerling stage varied 
from 24.8 cents to 86 cents per thousand, according to the particular 
station and the average size of the fish at the time of planting. The 
lowest cost secured was that of rearing chinook salmon at the Cali- 
fornia stations. 

The creation during the year of a Pacific district embracing all the 
Bureau’s salmon stations in California, Oregon, Washington, and 
Alaska and the placing of their operations under the general direction 
of a field superintendent have been productive of good results. Many 
minor routine matters pertaining to the Pacific salmon work hereto- 
fore attended to in the Washington office are now acted upon by the 
field superintendent. Various improvements and much economy 
have been effected by the periodical inspection of the stations, and 
the central office is in a better position than heretofore to act intelli- 
gently upon matters relating to the salmon work. 


FISH PROPAGATION ON THE GREAT LAKES. 


The fish-cultural work on the Great Lakes is conducted at four 
main stations and numerous auxiliaries, and is addressed to three 
great commercial fishes—the lake trout, the whitefish, and the pike 
perch. Incidentally, the cisco or lake herring and other local food 
fishes are handled as circumstances permit. 

The collecting of lake-trout eggs for stocking the Michigan and 
Minnesota hatcheries of the Bureau was subjected to the provisions 
of the new law enacted by the Michigan Legislature in 1912, which 
became operative for the first time in the fall of 1913. Under the 
old law the prohibitive season for fishing in the Michigan waters of the 
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Great Lakes began November 1, corresponding closely with the open- 
ing of the lake-trout spawning season, while the new law prescribed a 
close season from October 10 to November 1. Some good effects of 
the provision of law relative to the saving of trout spawn by the com- 
mercial fishermen permitted to fish durmg the close period were 
clearly apparent in Lake Superior fields, where about half the eggs 
collected were secured before November 1. The benefits of the law 
were hardly discernible, however, in the work on Lakes Michigan and 
Huron, as all but 3,840,000 of the eggs taken in these waters were 
obtained during the time when fishing operations were not restricted. 

On Lake Superior the collecting of lake-trout eggs extended from 
September 21 to December 3, and 18,590,000 eggs of good quality 
were obtained and transferred to the Duluth hatchery. The stock 
of this hatchery was later supplemented by the transfer of 3,684,000 
eggs from one of the fields in Lake Michigan. The season’s work 
with the lake trout at Duluth resulted in an output of 1,050,000 eyed 
eges, which were shipped on assignment to various State fish com- 
missions and stations of the Bureau, and 16,225,000 fry and fingerling 
fish. Owing to the late spring the hatching period was delayed some- 
what beyond the usual time, but both fry and fingerling fish were of 
uniformly fine quality, and the distributions, which extended from 
March 23 to June 14, were accomplished without mishap. While 
favorable weather on Lake Superior during the egg-collecting period 
is partly responsible for the success of the work, it may also be at- 
tributed in no small measure to the enforcement of the recently 
enacted fishery legislation. 

Incidental to the lake-trout work, 2,205,000 very fine whitefish 
egos were collected in one of the Lake Superior fields and hatched at 
the Duluth station in connection with a consignment of 25,000,000 
of the same species shipped from Put-in Bay, Ohio. The latter con- 
signment appeared to be of poor quality when received, but the 
unusually favorable water temperatures to which it was subjected 
during incubation made possible a yield from the combined stock of 
15,750,000 healthy, vigorous fry, which were liberated late in April at 
suitable points in Lake Superior. Additional work accomplished at 
this station with the commercial fishes consisted in the hatching of 
20,000,000 pike-perch eggs derived from the Detroit hatchery, and 
the distribution of the fry to applicants nm Minnesota and Wisconsin. 

The weather conditions in the lake-trout fields operated from the 
Michigan stations were favorable for the collection of eggs, with the 
exception of a severe storm on November 9, at the height of the 
spawning season, which caused a practical suspension of the work 
for nearly a week and materially reduced the season’s collections. 
Six field stations for the collection and care of eggs received from the 
commercial fishermen were opened on Lake Michigan and two on 
Lake Huron, the more important ones being placed under the super- 
vision of regular employees of the Bureau, while trained temporary 
men were hired to take charge of the minor stations. With the view 
of insuring a good quality of eggs, experienced spawn takers were also 
placed on the large stean tugs operating in the most productive fields, 
in order to instruct the fishermen in taking the eggs. Fishermen 
operating gasoline boats took the spawn without such assistance. 
Of the 52,910,380 eggs resulting from the season’s collections, 
19,192,000 were used to fill applications from State fish commissions 
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and for stocking the Great Lakes hatcheries of the Bureau in other 
States. The remaining stock sufficed to fill the Sault Ste. Marie 
and Charlevoix hatcheries, and the fry hatched therefrom were 
returned to the spawning grounds in the immediate vicinity. 

While the lake-trout work was in progress arrangements were made 
for the penning of brood whitefish near the important fisheries in the 
Detroit River and at Charity Island, in Saginaw Bay. At the latter 
point 5,393 fish had been collected and were being held in pens to 
ripen when the great storm of November 9 swept down on the station, 
carrying away most of the crates and with them 4,329 fish, valued at 
$1,500. Some of the damaged crates were recovered later, but the 
few fish remaining in them were dead. As the storm had totally 
destroyed the pound nets in the bay, thus pUvEne astop to the opera- 
tions of the fishermen, the Bureau’s work came to an abrupt end, 
with very inconsiderable results to compensate for the time and 
money expended. In the Detroit River, where the effects of the 
storm were not so severe, 103,280,000 eggs of medium quality were 
secured. In an effort to partially make up for the shortage of eggs 
caused by the failure of the work at Charity Island, three collecting 
stations were opened in December in the vicinity of relatively small 
fisheries in upper Lake Michigan, and here approximately 25,000,000 
eggs were obtained. The stock was further supplemented by transfer 
from the Lake Erie fields of 41,400,000 green eggs, for the purpose of 
relieving the congested condition of the Put-in Bay hatchery. The 
eges were placed in the Detroit and Sault Ste. Marie hatcheries, and 
in the process of eyeing very heavy losses resulted. Eyed eggs to the 
number of 5,600,000 were utilized in filling applications, and 
101,100,000 fry were returned to the waters of the Great Lakes. 

The whitefish fisheries of the Detroit River have been undergoing a 
steady decline for years, resulting in corresponding decreases in egg 
collections at Grassy Island and Belle Isle in that river. A deep 
ship canal is now in course of construction which will cut through a 
portion of Grassy Island, completely destroying the fishing grounds 
now operated by the Bureau in that river. ‘The majority of the 
whitefish eggs now taken in Michigan waters are derived from the 
field station on Charity Island, in Saginaw Bay, established in 1910, 
and from several points in upper Lake Michigan. All the eggs thus 
taken are first shipped to the Detroit hatchery, and after reaching 
the eyed stage part of them are transferred and hatched at the aux- 
iliary stations in northern Michigan, the resulting fry being deposited 
on the spawning grounds in the vicinity. This method, entailing 
the expense of double transportation of eggs for partial develop- 
ment and in order to facilitate the distribution of the fry on the 
spawning grounds,. is hardly justifiable, and should be abandoned 
as soon as practicable. 

The Bureau is now paying an annual rental of $425 for the use of 
the land on which the Detroit hatchery is located. In view of the 
heavy expense involved in the use of the Detroit station, which belongs 
to the State but has not been operated by the State for many years, 
it does not appear advisable, in view of the existing condition of the 
fisheries in the Detroit River, to continue the hatching operations at 
Detroit. It is therefore proposed to take steps to locate a desirable 
site for an auxiliary hatching station in the Saginaw Bay district, 
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and when a suitable location is found it is hoped that Congress wil! 
provide an adequate appropriation for the acquirement of the land 
and the construction of the station. 

The spawning season of the pike perch in Michigan waters was 
between April 11 and 28. The total collections of eggs from fish 
turned over to the Bureau by the commercial fishermen operating in 
Saginaw Bay and at the mouth of the Pine River amounted to 
167,850,000, of which 35,000,000 were shipped green to outside 
Federal and State hatcheries. Fifteen million eyed eggs were turned 
over to the Michigan State Fish Commission, to fulfill the terms of 
the lease of the Detroit hatchery, and 25,530,000 fry were hatched 
from the remainder and liberated on the spawning grounds. 

When the windstorm which created such havoc in the upper lakes 
struck the west end of Lake Erie, whitefish had assembled on the 
spawning grounds in considerable numbers, but as the weather prior 
to that time had been too warm for the holding of fish in. crates, no 
penning operations had been undertaken at the various field stations 
operated in connection with the Put-in Bay, Ohio, station. The 
wind blew so violently for three days that the water was driven from 
the west end of the lake to such an extent that it fell from 4 feet to 
5 feet below the normal level. Fishing apparatus of all kinds was 
greatly damaged, and the waters became so roily that the fish deserted 
the spawning grounds, and in some places returned only in compara- 
tively small numbers. The fisheries in the vicinity of Port Clinton 
and along the south shore of the reefs sustained the greatest damage. 
Along the west shore the nets were more or less protected, and the 
current from the Detroit River soon cleared the water in the vicinity 
of the fisheries at Monroe Piers, producing ideal spawning condi- 
tions. Here the fish congregated in immense numbers, permitting 
of a catch far in excess of any previous year’s record. At the Bureau’s 
field station at this point 15,694 impounded fish yielded 122,160,000 
eggs. These, added to the eggs purchased direct from the fishermen, 
brought the season’s collections in the Monroe Piers field to 306,360,000, 
and had there been facilities for handling them many more might 
have been secured. The aggregate collections from all of the Lake 
Erie fields amounted to 488,240,000, far more than could be handled 
in the Put-in Bay hatchery witb the existing facilities. Shipments 
of green eggs to the number of 233,760,000 were forwarded direct 
from the fields of collection to various Federal and State hatcheries, 
and similar disposition was made of 12,160,000 after the eye-spots 
appeared. The remainder were developed at the Put-in Bay station, 
producing 163,200,000 healthy, vigorous fry, all of which were 
returned to the spawning grounds in the lake. 

The Ohio State Fish Commission having arranged to cover all 
available territory in a search for lake-herring eggs, the Bureau made 
no attempt to take up that work. Moreover, m view of the enor- 
mous collections of whitefish eggs, there would have been no room 
for lake-herring eggs had any been secured. 

Only fair results were attained in the pike-perch work on Lake 
Erie. No severe storms occurred in the course of the spawning 
season, which extended from: April 7 to May 7, but a succession of 
gales in several of the fields prevented the installation of the fisher- 
men’s nets until the season was well advanced. Especially was this 
true at Port Clinton, ordinarily one of the most prolific sections. 
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The more favorable weather conditions prevailing in other portions 
of the lake resulted in large catches of fish, but a large percentage 
of them were unripe. The work at Port Clinton was not hampered 
by this difficulty, and the collections there were more than twice as 
large as in all the other fields combined. The aggregate take from 
all sources was 592,000,000. The output included 296,625,000 green 
eggs, 47,100,000 eyed eggs, and 69,600,000 fry, about half of which 
were utilized in filling applications from neighboring States. The 
remainder were returned to the spawning grounds in Lake Erie. 

The hatchery at Cape Vincent, N. Y., was, as usual, supplied with 
eggs of the commercial fishes shipped from other Great Lakes stations. 
The output resulting from such shipments comprised 27,000,000 
whitefish, 3,572,000 lake trout, and 9,700,000 pike-perch fry, which 
- were liberated in Lake Ontario waters. Attempts made during the 
season to secure eggs from the various commercial fisheries on Lake 
Ontario resulted in failure so far as whitefish and lake herring were 
concerned, but 128,000 lake-trout eggs of fair quality were collected 
and hatched. The small substation recently established for the collec- 
tion of pike-perch eggs could not be operated owing to lack of funds. 

The Cape Vincent station, owing to its unsuitable location with 
reference to the sources of egg supply, has practically been a failure. 
Since its establishment in 1896 the station has simply served as a re- 
ceiving depot for the development of eggs shipped from other stations. 
Under instructions from the Secretary, investigations are being made 
to ascertain if a desirable site can be secured on the shores of Lake 
Ontario where successful operations can be conducted with the com- 
mercial fishes of that region and in connection with which the propa- 
gation of pond species also can be undertaken. This will necessitate 
the acquirement of from 15 to 20 acres of land supplied with a 
gravity flow of water. In 1908 an appropriation of $7,000 was pro- 
vided for the purchase of land and construction of a superintendent’s 
residence, ponds, etc., at Cape Vincent, but this money has never been 
used, and as it is the intention to ask Congress for authority to dis- 
pose of the present property when a more desirable site can be found 
the return of the special appropriation to the Treasury is recom- 
mended. 


PROPAGATION OF MIGRATORY FISHES OF ATLANTIC STREAMS. 


The anadromous fishes of the Atlantic seaboard are handled at 
two stations in the Chesapeake Basin and two in the Albemarle region, 
and the principal species handled are shad, striped bass, white perch, 
and yellow perch. 

The run of shad in Chesapeake Bay and tributary streams in the 
spring of 1914 was smaller than in any previous season within the 
35 years covering the Bureau’s operations with this species, and the 
fish-cultural results were correspondingly meager. 

On the Susquehanna River preparations were made to cover every 
field within range of the Battery station where there was a possi- 
bility of securing shad eggs by establishing lay-boat patrols in the 
vicinity of the gill-net operations and detailing experienced spawn 
takers on the seming shores. The season was a failure, and the total 
output of shad fry was less than 2,000,000, whereas the efforts put 
forth and the money expended should have yielded not less than 
100,000,000. 
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As the supply of white perch and yellow perch in the upper part 
of Chesapeake Bay appears to be increasing, the work with these 
species was conducted on only a limited scale. Between March 26 and 
30, 1914, eggs of the yellow perch numbering 80,762,000 were secured, 
which yielded 57,400,000 fry and 9,000 000 eyed eggs for shipment 
to State and pr ivate hatcheries. Unusually low temper ratures in this 
river delayed the spawning season of the white perch for about 10 
days, but 310,225,000 eggs of that species were collected during the 
latter half of April and the month of May, producing 218,600,000 
fry and 1,450,000 eyed eggs for shipment to New England. In 
conjunction with the other work, 450,000 alewife eggs were “developed 
as an experiment in the McDonald hatching jars, and from them 
184,000 fry were obtained. 

On the Potomac River, where the collecting of yellow perch usually 
starts in February, this work could not be undertaken until the 
middle of March, owing to the fact that the river was blocked with 
ice, and the rapidly rismg temperatures after that date made it 
exceedingly difficult to secure sufficient brood fish to produce the 
usual stock of eggs for the Bryans Point hatchery. However, by 
constant and persistent effort 15,567 yellow perch had been taken 
from the fishermen’s nets and placed in live cars by March 27, and 
from them 129,155,000 eggs were obtained. The output for the 
season was 3,900,000 eyed ¢ eggs and 110,224,389 fry, which were dis- 
tributed in various tributaries of the Potomac River in Maryland 
and Virginia. 

From a financial standpoint the shad season on this river was the 
poorest ever experienced. None of the commercial fishermen_oper- 
ating haul seines within range of the Bureau’s station were able to 
make expenses, and the catch of fish by the gill-net fishermen was 
far below the average. Egg collections were made from eek 23 to 
May 20, when the work was discontinued on account of scarcity of 
fish, The season’s work comprised 30,180,000 eggs collected, 
27,088,060 hatched, and 611,000 eyed eggs shipped. 

In the Albemarle Sound region, where for the past five years the 
good results of shad yropagation and protection have been mani- 
fested by a steady ane appreciable increase in the annual output of 
the Edenton station, the work received a check, the output of young 
shad being only about one-third that of 1913. The poor results may 
be attributed to several causes, chief among them being the unfavor- 
able weather, which, during the entire spawning season, was too cold 
to permit of the normal ri ening of a large percentage of the fish in 
the streams. Another aes orable feature was the unusual scareity 
of ripe male fish. At times as many as 100 females with ripe eggs 
were taken, with only one mature male available, making it neces- 

sary to discard eggs in large numbers. The reports received from the 

lower portion of “Albemarle Sound indicated that shad were there in 
the usual numbers, and it is believed that this setback is only tem- 
porary. The total collections of eggs for the Edenton station were 
42,885,000, and 29,423,000 fry were > the output therefrom. 

The hatehing facilities of the station were increased during the 
year by the construction of a new iron- -pipe water-supply and drainage 
system, and the installation of additional hatching tables with a 
capacity for 200 jars. 


REPORT OF THE COMMISSIONER OF FISHERIES. 53 


Owing to peculiar climatic conditions, the normal spawning season 
of the striped bass on the Roanoke River, near Weldon, N. C., was 
prolonged for nearly a month. When egg collections began on April 
29 the outlook was discouraging, the catch of fish was small, the 
river was at a low stage and very clear, and the water was warming so 
rapidly that numbers of female bass were unduly ripening and cast- 
ing their eggs in the river many miles below the station. A few days 
later, following a heavy rain, all these conditions were reversed. The 
water level in the river was increased over 5 feet, its temperature 
dropped to normal, and fish with eggs were taken in comparatively 
large numbers in the vicinity of the various egg-collecting camps. 
The majority of them were green, however, and male fish, as hereto- 
fore, were scarce. At the height of the spawning season (May 12 and 
13) over 5,000,000 eggs were taken, and from that time on smaller 
lots were secured up to May 22, by which date the river was so low 
and the water so clear that the fish were able to see and avoid the 
nets. The total egg receipts amounted to 17,290,000 and the output 
of fry to 11,689,000. 

Some penning experiments with the crude facilities at hand were 
conducted in the course of the spawning season in an effort to solve 
the greatest problem connected with the artificial propagation of the 
striped bass—the taking of ripe male and female fish at the same time. 
Though no positive information on the subject was gained, the results 
of these experiments gave ground for the belief that under certain 
conditions the ripening of green fish of both sexes in pens may be 
successfully accomplished. 


CULTIVATION OF MARINE SPECIES. 


The hatching of marine fishes and the lobster is done at three sta- 
tions in Massachusetts and Maine, but the field work for the collec- 
tion of eggs extends from the Bay of Fundy to Long Island Sound. 

The results of the year’s operations at the Boothbay Harbor sta- 
tion, though somewhat smaller than had been anticipated in view of 
the large stock of brood lobsters impounded early in the year, were the 
largest ever attained on the Maine coast, the number of fry hatched 
and distributed aggregating 755,557,400. 

During the summer and fall of 1913 brood lobsters were so plentiful 
that 20,349 were collected without difficulty before October, this 
being more than 3,000 in excess of the number obtained in previous 
years, even when collections were continued through practically the 
whole year. It was deemed inadvisable to place more than this num- 
ber of lobsters in the pound, and as facilities for holding additional 
stock could not be provided, the collections were discontinued on 
September 30. On the removal of the lobsters from the pound in 
April, it was apparent, both from the heavy shrinkage in numbers and 
from the small crop of eggs carried by the bulk of the females, that 
too many lobsters had been placed in the inclosure. Only 14,537 
survived, the percentage being smaller than in any year since the 
enlargement of the pound in 1908. The yield of eggs amounted to 
150,014,000, or 10,319 per lobster, as opposed to an average of 15,500 
in the fiscal year 1913. In the course of the spring 27,642,000 eggs 
were secured from freshly caught lobsters, and from the total stock 
173,500,000 vigorous fry were hatched and distributed. 
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In order to relieve the crowded condition of the Gloucester hatchery, 
the steamer Gannet was utilized during the early winter in transferring 
surplus pollock eggs from that point to the Boothbay Harbor station, 
some of them being carried in scrim boxes in the lobster tank of the 
vessel and some in transportation cans. While the final results—a 
total output of 19,233,422 fry from the 88,600,000 eggs handled— 
would not seem to justify further operations along similar lines, it is 
believed the experience gained as to the most practicable methods of 
handling and transferring the eggs will make it possible to prosecute 
the work on a better basis another season. 

Encouraged by the outcome of the haddock operations of the past 
two years, preparations were made for the propagation of this species 
on an extensive scale. The season was, however, a failure. Practi- 
cally no brood haddock were seen, though small immature fish were 
abundant, and some very good hauls of that size were made by the 
fishermen. Numerous trips to the fishing grounds in quest of eggs 
terminated in a total collection of 6,178,000 of very poor quality. 
From them 894,000 fry were hatched and distributed. 

The cod operations at Boothbay Harbor were likewise unsuccessful 
and for similar reasons. cane g fish were very scarce on the fishing 
grounds within reach of the station, and the catch of cod of other 
sizes was so small as to be unprofitable to the few fisherman conduct- 
ing operations. The season closed with a total collection of 10,523,000 
eges, which yielded 5,859,000 fry. 

In the past years considerable numbers of brood flatfish have been 
turned over to the Bureau by the cod and haddock fishermen on the 
Maine coast. Owing to the limited extent of these fisheries the past 
season no flatfish from that source were available, and the 4,852 
spawners constituting the station’s brood stock were secured from 
nets installed and operated by the station force in coves. adjacent 
to Boothbay Harbor and Linekin Bay. Some of the fish were per- 
mitted to spawn naturally in the tables, but owing to lack of sufficient 
table room the greater part were stripped and the eggs artificially 
fertilized. No difference in results was discernible; the 607,785,000 
eggs handled were of uniformly fine quality, and the losses in hatching 
amounted to only 9 per cent. There being more eggs on hand at the 
height of the season than could be properly cared for with the available 
hatching facilities, 100,000,000 were developed in a 10-foot box, which 
had been divided into five compartments, provided with a scrim 
lining and scrim bottom, and anchored at the head of the wharf where 
there was sufficient wave motion to secure a good water circulation 
through the bottom and the perforated sides of the box. While these 
eges developed more slowly than those in the hatchery, owing to 
difference in water temperature, they hatched just as well and pro- 
duced fry of excellent quality. 

Extensive repairs and improvements, increasing the capacity of the 
Gloucester hatchery by about 65 per cent, were completed during the 
early part of the year, and from the opening of the pollock spawning 
season in November to the end of the fiscal year the station force was 
constantly occupied in the propagation and distribution of one or more 
of the five species handled. The total egg collections and the output 
of fry were the largest in the history of the station, notwithstanding 
the shortage which occurred in the cod work. 
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In the prosecution of pollock hatching the schooner Grampus was 
utilized as living quarters for the spawntakers in the field, while the 
eggs collected were transferred daily from the fishing grounds to the 
station by the steamer Blue Wing. In its early stages the work was 
not profitable, the collections being small and the eggs inferior in 
quality. Later, however, their quality improved, and during Decem- 
ber the results exceeded all expectations, the daily collections of eggs 
running from 25,000,000 to 50,000,c00. Notwithstanding the in- 
creased facilities the hatchery was filled to overflowing, and on several 
occasions it became necessary to plant some of the older eggs to make 
room for the enormous incoming collections. The spawning season 
extended from November 1 to February 6, and resulted in the collec- 
tion of 974,240,000 eggs. The output included 542,185,000 fry and 
116,285,000 eyed eggs transferred to other stations and planted in 
Gloucester Harbor. 

While the collections of cod eggs for the Gloucester station were 
considerably smaller than those of the previous year, owing principally 
to the nonappearance of the usual spring run of cod to the inshore fish- 
ing grounds in Massachusetts and Ipswich Bays, the number of eggs 
secured was much larger than the small catch of fish seemed to war- 
rant. During the spawning season—extending from February 1 to 
April 15—the work was interfered with to some extent by storms, 
and early in March it became necessary to detach part of the spawn- 
taking force for the collection of haddock eggs. The receipt of eggs 
for the season aggregated 91,980,000, and the output of fry amounted 
to 64,780,000. 

Between March 17 and April 18 the spawn takers attached to the 
Gloucester station collected 206,890,000 haddock eggs from the large 
gill-net steamers operating on the near-by fishing grounds. The eggs 
were of fairly good quality, but as hatching operations with the cod 
and flatfish were in progress, it was necessary to crowd them some- 
what in the hatching boxes, thus detracting from the results. One 
lot of 8,590,000 eggs for which there was no room in the hatchery was 
planted in the harbor near the station, and from the remaining eggs 
107,690,000 fry were hatched and distributed. 

The flatfish work was attended by more than the average success. 
From fyke nets set in Gloucester Harbor and fished daily by the 
station employees from February 24 to April 15, 563 gravid fish were 
secured, which yielded 275,350,000 eggs. Lack of the usual hatching 
facilities necessitated the development of a large percentage of these 
eggs in scrim floating boxes moored in the harbor near the hatchery. 
The output of fry for the season numbered 242,010,000. 

Of 348 egg-bearing lobsters placed in live cars at the station during 
the fall of 1913, 264 survivea confinement and yielded 3,124,000 eggs 
when stripped early in May. These were hatched in conjunction with 
974,000 eggs taken from lobsters delivered at the station during the 
spring months, and the results in fry distributed amounted t» 2,700,000 
at the close of the year, with 1,098,000 eggs still in process of incuba- 
tion. 

Notwithstanding the intense severity of the winter and the non- 
appearance of the usual run of cod on the spawning grounds in 
Massachusetts fields, a substantial increase over last year in the 
collection of cod eggs for the Woods Hole station was realized. In 
November and December brood cod to the number of 3,127 were 
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purchased from commercial fishermen and allowed to ripen in the 
spawning pool at the station, the capacity of which had been enlarged 
during the summer and fall. The total yield of eggs from this source 
was 259,366,000. Late in November the steamer Phalarope, with a 
crew of five spawn takers, was stationed near Sagamore, Mass., for 
the collection of eggs from the cod fishermen operating in that field. 
Owing to the climatic conditions encountered, however, only 5,276,000 
were secured, and on January 9 the field work was abandoned. In 
the course of the season 4,130,000 eggs were transferred to the 
Gloucester station, and from the remaining stock 182,312,000 cod fry 
were hatched and liberated in the coastal waters of Massachusetts. 

While the flatfish operations in the fields operated from the Woods 
Hole station were greatly retarded by unfavorable weather, and fewer 
eggs were secured than in the previous year, the final results in the 
number of fry distributed were over twice as great. The installation 
of fyke nets for the capture of brood fish was not accomplished in 
southern Massachusetts until late in January, and there were times dur- 
ing the next two months when the nets could not be operated because of 
accumulations of ice. The severe weather also delayed the work and 
curtailed the egg collections on the Rhode Island and Connecticut 
shores. The eggs from all sources numbered 507,440,000 which pro- 
duced 373,230,000 fry, a hatch of 73 per cent. 

The efforts in connection with mackerel hatching at the Woods 
Hole station were confined to fields in the immediate vicinity; all 
available spawn was taken from local traps, and from the 6,521,000 
eggs secured 2,510,000 fry were hatched and liberated in local waters 


PROPAGATION OF TROUTS AND BASSES. 


Spawning operations at the various stations devoted to the propa- 
gation of the trouts were highly satisfactory. At the Wytheville, Va., 
station approximately 2,500,000 rainbow-trout eggs were secured, the 
largest number ever taken by the Bureau from the domesticated stock 
of a single station. Substantial gains were also made at the Man- 
chester, lowa, station in the output of this species, the eggs taken being 
fully a million in excess of those of the previous year. Collections of 
eggs from wild rainbow trout in fields contiguous to the Leadville, 
Colo., and Bozeman, Mont., stations were greatly curtailed by heavy 
storms and high water in the lakes and streams during the spawning 
season. 

The work with rainbow trout on the Klamath River, Cal., was 

ractically a failure, not because of any diminution in the numbers of 
frood fish, but because they spawned for the most part in the main 
river instead of ascending tributary streams where they would have 
been accessible for egg-taking purposes. 

The cultivation of the brook trout in Colorado, which is the only 
State where extensive collections of eggs are made from wild stock, 
was conducted under unusually favorable weather conditions, and 
over 6,000,000 eggs of fine quality were secured. As in previous years, 
a large part of the brook-trout eggs handled at the Bureau’s stations 
are purchased from dealers, this course having proved more econom- 
ical in most cases than reliance upon collections from wild fish. 

Preparations for the conduct of black-spotted trout work in the 
Yellowstone Park were taken up in June, but most of the eggs were 
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collected in July. The weather conditions throughout the spawning 
season were unusually adverse. A succession of storms, very cold 
water, and high water in all the streams and lakes operated, resulted 
in avery short collecting period, and only 7,446,060 eggs were obtained, 
or only a little over one-fourth of the collections of the previous year. 
The results of the operations at the various pond-culture stations 
during the year were in general staisfactory. While there was a 
slight falling off in the product of the black basses, considerable 
gains were made in the output of the sunfishes and other species. 
It is impossible, however, with the present facilities to produce the 
basses, crappies, sunfishes, and catfishes in sufficient numbers to meet 
the constantly increasing demands. 
_ While the game fishes constitute a relatively small percentage of 
the Bureau’s output, their cultivation is valuable as an incentive to 
private fish culture and for the maintenance in public waters of the 
supply of fishes that may be taken by anglers. The construction of 
private ponds and the establishment of large fishing preserves are 
increasing each year, and the Bureau is relied upon to furnish brood 
stock for such waters. 


RESCUE OF FISHES FROM OVERFLOWED LANDS. 


The Bureau has continued the work of rescuing fishes from the 
temporary lakes and pools formed when the Mississippi River and 
tributaries subside after the annual freshets. Notwithstanding the 
gradual extension of the field of operations, the collections from this 
source have for some time been falling off and in places are appreci- 
ably smaller than they were a number of years ago. However, the 
work during 1914 was more favorable than for several seasons past, 
and 2,500,000 fish of all species were saved, this number being about 
three times the collections of the previous year. ‘hese fishes, which 
would inevitably have perished from the drying or freezing of the 

onds, were for the most part returned to the main streams; but the 
ee and allied species thus obtained are relied on to supplement 
the pond-cultural operations, and are utilized for stocking waters in 
the contiguous States and other parts of the country. 

The important work inaugurated'some years ago of rescuing from 
the Chesapeake & Ohio Canal various food and game fishes that 
become stranded when the water is drawn off in winter, was prose- 
cuted in the portion of the canal between Point of Rocks, Md., and 
Shepherdstown, W. Va. Approximately 19,500 adult and fingerling 
large-mouth and small-mouth black bass, crappie, sunfish, white 
perch, yellow perch, and catfish were taken and transferred to 
adjacent portions of the Potomac River. 


MISCELLANEOUS FISH-—CULTURAL ACTIVITIES. 


The hatching of pike perch at the Swanton, Vt., station, though 
considerably retarded by the late spring, was successful. The egg 
collections were above the average, amounting in round numbers to 
134,000,000, and being of very fine quality. The losses during incu- 
bation were small. The most gratifying feature of the work, however, 
was the outcome of the experiment undertaken the preceding year of 
holding brood fish to ripen in pens constructed along the shores of 
lake Champlain. All previous attempts in this direction had met 
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with discouraging results, the green fish so held either dying before 
the eggs matured or, in case they survived, yielding eggs that were 
almost if not quite worthless. It may be stated, however, that such 
attempts were confined entirely to crates moored in the Missisquoi 
River, most of the brood fish for the Swanton station being taken in 
those waters rather than from the lake. Very soon after the as 
pearance of ice in the lake in the spring of 1914 a number of decidedly 
ereen fish were captueed in seines and transferred direct to the pens. 
They matured rapidly, there was no noteworthy loss, and the eggs 
were equal in quality to those obtained from ripe fish captured in the 
river. Nearly 500 green females were thus matured, and more might 
have been ripened in this way had it not been deemed inadvisable, 
in view of the unsatisfactory results in the past, to conduct the 
experiment on too extensive a scale. - 

Experiments in the artificial propagation of the buffalo-fishes were 
continued at the Meredosia, Ill., station during the spring of 1914, 
but the results were almost negative. The low water prevailing in the 
Illinois River during the spawning season made it exceedingly difficult 
to secure brood fish, and only one ripe female was obtained; this 
yielded 300,000 eggs, from which 150,000 fry were hatched. As 
noted in former attempts to propagate the buffalo-fish, the fry after 
hatching seem unable to swim from the jars. However, by placing 
the fully developed eggs in shallow pans just prior to hatching, the 
heavy losses from smothering which occur when the fry are held in 
jars with oe eggs were overcome. It is doubtful if any 
conspicuous results with the buffalo-fishes can be expected until 
special hatching facilities can be provided and water of a relatively 
high temperature insured. 

The propagation of shad on the Willamette River near Oregon City, 
Oreg., has become an established feature of the fish-cultural operations 
on the west coast, but as yet is conducted on only asmall scale. The 
run of shad in the Columbia River and tributary streams during the 
spring of 1914 was unusually large. On the Willamette River opera- 
tions began May 27, and 4,062,000 eggs had been secured up to June 
30, with the prospect that the season’s output would exceed 6,000,000 
fry. 

EXPERIMENTS IN ACCLIMATIZATION. 


Two interesting reciprocal transfers of aquatic creatures between 
the Atlantic and Pacific coasts have been in progress for several years, 
and are now being actively pushed in the belief that definite results of 
a highly practical value wil ultimately, perhaps soon, be achieved. 

The Atlantic’s contribution to the Pacific is the lobster. In No- 
vember, 1913, 4,007 adult lobsters, about evenly divided as to sex, 
were transferred from the Bureau’s station at Boothbay Harbor, Me., 
to Seattle, Wash., in one of the standard refrigerator cars of the 
American: Express Co., an attendant accompanying the shipment to 
give the lobsters proper care. On arriving at Seattle the lobsters 
were placed on a Puget Sound steamer and conveyed to the San Juan 
Islands, where they were distributed in excellent condition off Deer 
Harbor and Friday Harbor. The total losses in transit were only 440. 
It is felt that the annual planting of some thousands of adult lobsters 
in a given locality known to have the requisite physical conditions will 
result in the establishment of a flourishing colony from which offshoots 
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will naturally spread both north and south, and finally cover an 
extensive coast line. 

In continuation of the efforts to add to the fishery resources of 
the eastern seaboard by acclimatization of some of the more important 
food fishes of the Pacific coast, 13,240,000 eggs of the humpback 
salmon were transferred from Puget Sound, Wash., in October, 
1913, for development at the Craig Brook and Green Lake, Me., 
stations, where special facilities had been provided for handling them. 
An abnormal loss of eggs and fry occurring at the former station was 
accounted for by the crowded condition of the hatching troughs; but 
taking into consideration the large numbers of eggs handled and the 
fact that they were transported more than 3,000 miles to be hatched, 
the results of the experiment are regarded as highly successful. 
The young planted during the fiscal year as fry and fingerlings num- 
bered 7,199,000, and, in addition, 367,900 fingerlings remained on 
hand at the end of the year and were subsequently distributed. 
Among the rivers thus stocked are the Penobscot, Androscoggin, 
Damariscotta, Dennys, Pleasant, Union, Medomak, Georges, and 
St. Croix. 

That the Bureau’s efforts to establish the excellent steelhead trout 
in New England waters have met with success is shown by the 
increased numbers being taken in the lakes and streams of Vermont. 
The species has become so well established in Caspian Lake that the 
State fish commissioner contemplates the construction of a station 
on the lake for its artificial propagation. Large catches of steelhead 
have been made in Willoughby Lake and tributary streams in Ver- 
mont, a number of specimens weighing up to 6 pounds having been 
taken from these waters in the spring of 1914. The establishment of 
the lake trout in Vermont lakes is an interesting outcome of acclimati- 
zation experiments. Whitefish from the Great Lakes also have 
become established in many of the larger lakes of the State and are 
yearly increasing in numbers. 


FISH PONDS ON FARMS. 


With the increased cost of living and the growing appreciation of 
the food value of fish, there is developing a widespread interest in 
pond culture, both in artificially constructed ponds and in natural 
inland waters of limited area. This kind of fish culture can be made 
to produce a ready and economical food supply for the home and to 
yield also a revenue in conjunction with farming. That such interest 
is attaiming considerable proportions is evidenced by the fact that 
fully 75 per cent of the 10,502 applications for fish received by the 
Bureau of Fisheries during the fiscal year 1914 were for species suit- 
_ able for stocking ponds and other small inland waters. 

_ Much has been done by the Government for the preservation of the 

country’s forests; large tracts of waste land have been reclaimed and 
made productive through the establishment of immense irrigation 
plants; water courses have been dammed for the generation of power; 
and gigantic strides have been made in agriculture and stock raising 
through the application of scientific methods. In the advancement 
of these projects, which have such an important bearing. on the 
economic life of the country, the conservation of the fishery resources 
of the interior have been largely overlooked. Yet the farm lands of 
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the Middle West and of the Eastern and Southern States embrace 
many thousands of acres unsuited to agriculture which might 
economically and profitably be converted into ponds for the cultiva- 
tion of valuable food fishes. It is to this latter enterprise that the 
Bureau is giving special attention. 

It is very common to see ponds, swamps, and small sheets of water 
lying entirely useless and marshy meadows producing nothing except 
a small quantity of inferior grass. With a small amount of labor and 
capital such places might be transformed into ponds which aside 
from their value for fish culture would be of material benefit to farmers 
as reservoirs for the storage of water for irrigation during periods of 
protracted drought. Moreover, the utilization of waste lands in 
this manner would decrease to a measurable extent the liability of 
disastrous floods and tend to equalize the flow of neighboring streams. 

In many localities ponds can be made by the damming of small 
ravines or by the diking of small portions of marshy soil depressions. 
Such lands are of no value for agriculture, and the benefits of their 
use for the raising of fish would more than offset the expense of the’ 
pond construction. The water supply could be provided by diverting 
the current of some small stream, utilizing the overflow from a 
spring, or by the construction of windmills and suitable wells. 

In ponds so constructed, where the water temperature does not 
fall below 50° F. in the spawning season, the black basses, crappies, 
sunfishes, catfishes, and other species can be successfully cultivated 
with a comparatively small expenditure of time and money. 

The Bureau has in many ways endeavored to encourage the rais- 
ing of food fish on farms; and it will not only supply consignments 
of young fish for stocking ponds, but will gladly furnish such infor- 
mation as may be needed to insure the success of the undertaking. 

If people desiring fish, either for stocking ponds or for public waters, 
will make the fact known to the Bureau, they will be supplied with 
blanks upon which to submit formal application, and at the proper 
distributing season a sufficient number of young fish for a brood 
stock, of a species adapted to the waters described, will be delivered 
free of charge at the applicant’s railroad station. All that is asked 
in return is that the fish shall receive adequate attention and pro- 
tection, and that the applicant submit a report from time to time as 
to the results of the undertaking. 


COOPERATIVE STOCKING OF NATIONAL PARKS AND FORESTS. 


The Bureau has undertaken cooperative work with the Department 
of the Interior and the Department of Agriculture, with the view of 
stocking with suitable food and game fishes the various waters 
within the boundaries of the national parks and forests of the country, 
and a comprehensive plan covering such work has been agreed upon. 
Prior to this time no dennis or sustained policy looking to maintain- 
ing and increasing the fish supply in these vast areas had ever been 
followed; and no adequate attention has been given to the oppor- 
tunities that are presented for augmenting the attrastiveness and 
usefulness of the national parks and forests. 

As regards the following national parks, the Bureau has already 
made investigations which afford information concerning their 
present fish fauna and the species whose introduction is best suited 
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therefor: Sequoia, Cal.; Mesa Verde, Colo.; Glacier, Mont.; Crater 
Lake, Oreg.; Wind Cave, S. Dak.; and Yellowstone, Wyo. It has 
been determined to make annual distribution of fish for a period of 
9 or 10 years in each of these parks. Inasmuch as there have been 
extensive fish-cultural operations in the Yellowstone Park for a 
number of years, no additional steps are necessary for maintaining 
the fish supply in that territory. 

No fishery explorations have yet been made in the Yosemite, 
General Grant, Platt, and Mount Rainier Parks; but as soon as 
practicable the streams and lakes therein will be examined and the 
matter of stocking them will receive careful attention. 

The arrangements thus far made with the Forest Service contem- 
plate annual plants of fish in some 700 lakes and streams in those 
portions of Colorado and Wyoming embracing the forest reservations 
of Arapahoe, Battlement, Big Horn, Bonneville, Bridger, Cochetopa, 
Colorado, Durango, Gunnison, Hayden, Holy. Cross, Leadville, 
Medicine Bow, Montezuma, Pike, Rio Grande, Routt, San Isabel, 
San Juan, Shoshone, Sopris, Uncompahgre, Washakie, and White 
River. 

In making distributions in the national parks and forests, the fish 
will be delivered at the railroad stations nearest the waters to be 
stocked, and the park superintendents or forest rangers will transport 
them thence to the waters for which destined. This plan will facilitate 
the distributions of fish in isolated lakes and streams in the moun- 
tains, which could not be reached directly by the Bureau without 
entailing heavy expense. As the national parks and forests are 
located for the most part in mountainous districts, the various species 
of trout are best adapted for stocking them. 


SURVEYS, INVESTIGATIONS, AND EXPERIMENTS. 
OCEANOGRAPHIC INVESTIGATIONS. 


Oceanography, which embraces the biology, physics, and chemistry 
of the sea, has been used with considerable effect in the elucidation 
of obscure fishery problems, especially in the North Sea. The 
Bureau has recently improved its equipment for such work and is 
systematizing its methods and plan of operation along the lines which 
experience elsewhere has shown to be effective. 

uring the summer of 1913 the schooner Grampus was engaged in 
investigations of this character between the Gulf of Maine and the 
capes of the Chesapeake, incidentally discovering the scallop beds 
which have been elsewhere referred to. During February and 
March the Bureau cooperated with the Coast and Geodetic Survey 
in an oceanographic expedition from the capes of the Chesapeake to 
Bermuda and thence to the coast of Florida, including several lines 
of observation across the Gulf Stream as far south as Key West and 
Habana. These two projects resulted in the collection of a large 
amount of data and many specimens which there has not yet been 
time to collate and study. It is evident, however, that the work 
will not only result in the accumulation of much information in regard 
to ocean currents, salinities, and temperatures, all of which are 
important in the distribution of fishes and the determination of the 
locale of fisheries, but there has been a more direct gain in the knowl- 
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edge of the spawning grounds, early life, and food of certain species. 
The physical and chemical data are also of value to navigation through 
the light which they throw on the direction and velocity of ocean 
currents. 

As the only Government agency having personnel and equipment 
for such duty, the Bureau was called on in the spring of 1914 to 
place an oceanographical observer on the revenue cutter Seneca 
engaged in ice patrol and observation on the trans-Atlantic steam- 
ship lanes in accordance with an international agreement. The 
importance of this work appears to have been strongly appreciated 
by those participating in the International Maritime Conference in 
London, and it 1s believed that it will eventually do much to clear 
up the source and movements of icebergs under the influence of 
currents. The biological observations as they accumulate and are 
studied and digested will possibly be better criteria than the physical 
data, for the plankton organisms, floating plants, and animals, in 
effect are so many myriad ‘‘drift bottles,” which can be identified 
and traced to their source wherever found, while the physical and 
chemical qualities of the water become confused and blended by the 
interference and fusion of the various oceanic currents. As most 
of this work is conducted on or adjacent to the great fisheries of the 
Grand Banks of Newfoundland, the information acquired will be 
valuable to the fisheries themselves. : 

The various phases of work indicated in this section of the report 
have been so coordinated that, supplemented by the similar investiga- 
tions in Chesapeake Bay and in North Carolina, elsewhere referred to, 
they cover practically the whole Atlantic coast from the Grand 
Banks to Key West, and constitute the most complete and consistent 
work of the kind which has ever been undertaken in the waters of 
the western Atlantic. 


INVESTIGATIONS OF COASTAL WATERS. 


Oceanographic investigations by the fishery schooner Grampus 
having indicated the presence of large scallop beds off the southern 
New England and middle Atlantic coasts, the vessel was detailed for 
a more thorough examination, which divulged the existence of this 
valuable mollusk in commercial quantities in several places. One of 
the most productive beds reaches to within 40 miles of Sandy Hook, 
and as it covers a large area and is readily accessible, it is believed 
that it will eventually support a lucrative fishery. A circular calling 
attention to the possibilities was issued and widely distributed. 

In 1902 the Bureau made a reconnoissance of a fishing bank off 
Beaufort, N. C., which demonstrated the abundance thereon of sea 
bass or blackfish. The information was not specifically called to 
the attention of the fishermen and was not availed of, but during 
1913 certain fishermen were induced to try this bank. As an indica- 
tion of the value of these grounds it may be noted that two fisher- 
men, between June 18 and November 22, made 23 trips 20 miles to 
sea in a 20-foot, open, power dory, and although they could remain 
but a few hours on the grounds, they averaged about 600 pounds of 
fish to the trip. Their minimum catch was 170 pounds, the maxi- 
mum 1,000 pounds; and in the week ending November 22, in four 
trips, they took 3,400 pounds, for which they received an equivalent 
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of $238, f. o. b. Beaufort, as the proceeds of a week’s work. They 
have just built and launched a seagoing gasoline boat, with auxiliary 
sails, which will enable them to remain on the fishing grounds over- 
night and much increase the efficiency and profit of their operations. 

The outlook was regarded as favorable to the development of a 
remunerative sea-bass fishery, and the steamer F2sh Hawk was 
detailed for further examinations. A number of other banks were 
found and reported on, and a circular was issued furnishing informa- 
tion as to their location and productiveness. At the end of the 
fiscal year arrangements were made to place a buoy on the principal 
bank to assist the fishermen in locating the most productive grounds. 

During the winter and spring of 1914 the Fish Hawk carried on a 
series of biological and physical investigations of Chesapeake Bay in 
conrection with a study of the habits and distribution of the fishes 
of the region. Some significant and unexpected facts concerning 
the distribution of the salmities and temperatures of the water were 
developed, and there is strong indication that the continuance of 
the work will show the causes for a heavy winter death rate among 
the young fishes and the reasons for irregularities and deficiencies in the 
annual runs of the shad and other anadromous fishes. In connection 
with this work, facilities were furnished on the Fish Hawk to the 
Department of Agriculture for a sanitary survey of the oyster beds, 
a subject of much importance to the public and the oystermen. 

The presence of the halibut off the coast of Oregon and Washington 
having become known, the fishermen of those States requested an 
investigation to determine whether the supply was sufficiently 
abundant and regular to warrant equipment for a large fishery. 
Accordingly, in the spring of 1914, the repairs to the Albatross having 
been completed, that vessel, with her regular personnel and a party 
of experienced halibut fishermen, was ordered to make a survey, 
employing both her regular equipment and the practical gear of the 
commercial fisheries. -'The work was interrupted in June, but resumed 
later in the summer and prosecuted until the weather forbade. The 
results so far attamed do not indicate the continuous occurrence of 
large bodies of halibut off that part of the coast, but the determination 
of even this negative fact will be valuable by preventing unwarranted 
expansion and needless expenditure by the fishing interests. 

Jn connection with the recently developed commercial fishery for 
the small tuna, or long-finned albacore, in southern California, the 
fishermen and canners are growing concerned as to the volume and 
continuance of the supply. To determine the facts and, if possible, 
to discover more extensive bodies of fish offshore, the Bureau, at the 
urgent request of those engaged in the business, has undertaken an 
investigation. It was commenced near the close of the fiscal year 
by an assistant operating from the shore, but it will be taken up by 
the Albatross at the close of her halibut survey and will be continued 
throughout the current year. 

The shrimp of the Gulf and South Atlantic coasts supports one of 
the most important of the minor marine fisheries, and in certain 
regions the supply shows indications of depletion. Nothing is known 
of the spawning and very little of the other habits of this crustacean, 
and to serve as a basis for regulative legislation and other possible 
measures of conservation a study of the natural history of the species 
was commenced near the close of the fiscal year. 
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INVESTIGATIONS OF LAKES AND STREAMS. 


The investigations of lakes in Washington and Idaho, begun during 
the fiscal year 1912, were brought to a close pending the submittal 
of the report of the investigators and an analysis of the scientific and 

ractical results. The report has not yet been completed, but pre- 
eee memoranda indicate that it will contain matter and recom- 
mendations of value to fish culture, particularly as a guide to the 
species of fishes which it will be profitable to plant in those waters. 

In Wisconsin, where the Bureau is cooperating with the State Geo- 
logical and Natural History Survey in an investigation of the lakes, 
the work is being conducted in great detail, and with strict attention 
to scientific accuracy in an attempt to discover the fundamental, 
physical, and biological conditions of lacustrine life. This research, 
which requires but a small expenditure, under the cooperative arrange- 
ment, will eventually establish a foundation for the better understand- 
ing of lake phenomena in other regions. 

A biological and fishery examination of Lake Champlain, com- 
menced during the year in cooperation with the Vermont State Fish 
Commission, was suspended at the close of the summer, but will be 
concluded during the next fiscal year. It has as its primary purpose 
the determination of the feasibility of establishing a commercial 
fishery for certain species of fishes without detriment to the sporting 
interests on the lake which are a valuable asset. to the people of Ver- 
mont and New York. 

Minor inquiries were conducted in Tuxedo Lake, N. Y., in respect 
to the maturation and spawning of chinook salmon, and in the small 
lakes and artesian-well ponds of North and South Dakota to deter- 
mine their suitability for the planting of fishes. The latter work was 
not completed, owing to the resignation of the assistant assigned to it. 

The construction of the great dam in the Mississippi River at 
Keokuk, Iowa, has resulted in the production of a long narrow body 
of water known as Lake Cooper, which in its general physical charac- 
teristics resembles Lake Pepin, a natural expansion in the course 
of the same stream in Wisconsin and Minnesota. In its fisheries 
Lake Pepin is the most productive part of the Mississippi River, and 
it appears probable that with proper treatment the new artificial lake 
may be equally valuable and serve a useful purpose supplemental 
to its primary use for hydroelectric power generation. To supply the 
information necessary to aid steps to this end, the lake has been placed 
under observation, and at the end of the fiscal year arrangements 
had been made for the investigation of the plants and microscopic 
animal food. It is hoped that the results willbe syfficiently favorable 
to warrant the planting of fishes and larval mussels therein during 
the current year. Coincident with this work a study was made of 
the effects of the dam and locks on the movements of migratory 
fishes, in the expectation, already partly realized, of adding to know- 
ledge respecting the general principles of a successful and efficient 
fishway. 

Continuing the survey of the fresh-water mussel resources of the 
Mississippi Valley, investigations were conducted in the upper Mis- 
sourl River drainage system and in the Ohio River valley. The 
latter inquiry is in progress at the close of the fiscal year. The publi- 


REPORT OF THE COMMISSIONER OF FISHERIES. 65 


cations embracing the results of this series of investigations have been 
very favorably received by the pearl-mussel interests, and in some 
cases have opened new fields to industry. In connection with these 
studies and the deductions based on them, the question of the pro- 
tection of the mussel fisheries has received critical attention, and a 
report on constructive and conservative legislation has been issued 
and brought to the attention of the authorities of the States having 
mussel resources. 

Of interest to fish culturists are the experiments being conducted 
at Homer, Minn., to determine the feasibility of propagating amphi- 
pods, or water fleas, in sufficient quantities to be economically avail- 
able as food for young fish, of which they constitute a natural diet. 

The study of the salmons of the Pacific coast has been continued, 
and in June, 1914, a temporary assistant was employed to take up 
systematically an inquiry into the life history of the species of the 
Sacramento and Columbia Rivers mainly through the study of the 
scales, the new means which science has placed at the disposal of such 
inquiries. 

FRESH-WATER MUSSEL CULTURE. 


The propagation of fresh-water pearly mussels, which is a recent 
development of the Bureau’s work, already has assumed important 
proportions. In this the second year of its active prosecution, 227,- 
536,814 glochidia or larval mussels were planted, an increase of 50 
per cent over the output of the preceding year. Of these 86,026,000 
were planted in the Mississippi River in the vicinity of Fairport, lowa; 
7,316,000 in the same stream near La Crosse, Wis.; 101,136,200 in 
Lake Pepin, Minn.; 8,840,000 in Black River, Ark.; 4,726,000 in 
White River, Ark.; and 19,258,000 in Wabash River, Ind., in addi- 
tion to which smaller experimental plants were made in Grand River, 
Mich.; Lake Pokegama, Minn.; and Maumee River, Ind. 

As is now generally known, these larval mussels are parasitic on 
fishes, and to carry the number of glochidia indicated 167,819 fishes 
were infected and liberated in the streams. Of this number 66,645 
were rescued from the overflowed lands, where they would otherwise 
have perished, and as these were all adults, and in most cases valuable 
species, this number of breeding fishes was incidentally saved for the 
maintenance of the food supply of the streams in which they were 
placed. This in itself would almost warrant the expenditure in- 
curred, but disregarding it, and charging all expenses to mussel cul- 
ture alone, the cost of the glochidia planted in the streams was 4.3 
cents per thousand, as compared with 7 cents in the preceding year. 
This includes, in both cases, overhead charges for maintenance and 
depreciation of the plant employed and supervision of the work. 
These statistics are presented, not to show the value of mussel culture, 
but to indicate that it is bemg conducted on such scale and with such 
efficiency as will measure its utility in due time. | 

Those engaged in the fishery already report an increase in the abun- 
dance of young mussels on the beds, and they attribute the fact to 
the Bureau’s operations, but those in charge of the work believe that 
it will be several years at least before conclusive evidence of the bene- 
fits will be available. It should be remembered, moreover, that 
while the larval mussels are planted in more or less circumscribed 
localities in the Mississippi River system, the fact that they are car- 
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ried for several weeks by more or less strong-swimming and nomadic 
fishes assures that they will be given more general distribution than 
a mere statement of the places of deposit would indicate. 

The scientific investigations conducted at the Fairport laboratory, 
elsewhere reported, are gradually improving the methods of mussel 
culture and making it possible to propagate valuable species which 
for lack of knowledge presented difficulties when the work was initi- 
ated. The experiments have in fact reached a stage where the prac- 
tical cultivation of certain valuable mussels can now be instituted, 
and special financial support for this work is provided for in the ap- 
propriations for the fend pene 1915. 


POLLUTION OF WATERS. 


The matter of the pollution of lakes and streams each year is at- 
tracting more attention from both sanitary and industrial viewpoints, 
and the demands for investigation and relief which the Bureau re- 
ceives from fishermen, sportsmen, and the general public yearly be- 
come more numerous and insistent. While the Bureau has not been 

rovided with the necessary means for properly performing its duty 
in this respect, it has made every effort to do what is possible and 
has carried on several investigations during the year. 

The research conducted in the Illinois River in cooperation with 
the Illinois Natural History Survey, with particular reference to the 
effects of the discharge from the Chicago Drainage Canal, was brought 
to a successful conclusion during the year by the publication of a 
valuable report at the expense of the State. This renders available 
much new data bearing on the effects of sewage pollution of streams, 
and the results to the fisheries and its findings are in general appli- 
cable to other streams carrying large quantities of domestic and mu- 
nicipal sewage. 

Complaint having reached the Bureau that oil refineries and tank 
steamers were polluting the Delaware River to the detriment of the 
fisheries, a pach. inquiry was made into the facts. It was found that 
some of the refineries discharged but little oil into the stream, but 
that the “separators’’ of others were inadequate or inefficiently op- 
erated, with considerable resultant contamination of the water. No 
oil steamers entered the river during the inquiry, but there is but little 
doubt that more or less oil is discharged when the water ballast is 
pumped from the tanks after they pass the breakwater at the mouth 
of the bay. As no fishery of importance was being conducted at the 
time, the effects of the oil, which was spread on the water in films of 
considerable area, could not be ascertained. It is probable that it 
affects the salability of the fish rather more than their movements 
and distribution. 

During the spring an investigation was made into the newspaper 
and personal allegations that the Government powder factory at In- 
dian Head, Md., was discharging substances which have killed large 
numbers of fishes in Mattawoman Creek and the adjacent part of the 
Potomac River. It was found that while the materials complained 
of were toxic to fishes in solutions of considerable attenuation, no 
-fish were being killed by the normal quantities being discharged at 
the time of the examination, and that sunfishes were spawning on the 
creek at a place opposite the poimt of discharge. It appeared that 
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excessive discharges, and even the normal discharges at times of low 
water, might prove dangerous; and representations to that effect 
having been made to the Secretary of the Navy, measures were taken 
to remedy the conditions. 


EXPERIMENTS IN TERRAPIN CULTURE. 


Although the feasibility of breeding and raising terrapin under 
artificial conditions in inclosures has been demonstrated at the 
Beaufort, N. C., laboratory, experimental work has been continued 
for the improvement of methods of feeding, testing the possibility 
of developing a superior race for breeding, and for other purposes 
important to the commercial success of terrapin farming. It has 
been found that while the rapidity of growth can b>» stimulated by 
winter feeding and the prevention of hib rnation, there is considerable 
individu | variation in the rate of growth, and it is belioved that by 
breeding from the more forward individuals there may be developed 
a culture.strain which will reach a merchantable size at a considera- 
able earlier age than the average in a state of nature. 

The Bureau has furnished specimens of its young terrapin for 
experiment and observation in Florida, to determine whether the more 
valuable northern species will live and thrive under southern climatic 
conditions, and it has liberated several hundred yearlings and 2-year- 
olds in a circumscribed locality in Chesapeake Bay to test the feasi- 
bility of restocking depleted natural waters. 

The results obtained at the Beaufort laboratory have been suffi- 
ciently promising to enlist private capital, and there is now established 
near there a commercial farm with a breeding stock of several 
thousand. Although these brood terrapin were brought together 
after the breeding season was well advanced, about 700 eggs were 
deposited and hatched. On the advice of the Bureau’s terrapin 
culturist the young were fed during the winter on fresh food, and in 
consequence their growth has far exceeded that of the experimental 
broods fed on salt fish, although the mortality was somewhat higher, 
eed from overfeeding. The results to date are such as to confirm 

elief in the commercial profit of terrapin farming. 


THE FISHERIES LABORATORIES. 


Woods Hole, Mass.—The investigations of the sea mussel and 
the dogfish were continued during the summer of 1913, and the 
practical campaign to induce the commercial utilization of these 
waste sea products is referred to elsewhere in this report. 

Through the service of temporary employees a number of other 
investigations were conducted, among them an inquiry into the cause 
of ‘“‘green gill”’ in oysters, an affection which, while harmless, causes 
much loss to oyster growers by destroying the salability of their prod- 
uct on account of the prejudice of the public against the consumption 
of the oysters affected. Studies were also made of the life histories 
of the drill and other oyster enemies in the hope of ciscovering some 
stage or habit through which they may prove vulnerable to measures 
for their destruction. 

To secure definite experimental knowledge for use in the correction 
or prevention of water pollutions inimical to fishes, tests were made of 
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the toxicity of various mineral matters likely to find their way into 
streams, and as opportunity offers the studies will be extended to 
other common water contaminations. There is a growing public 
demand for specific information of this character. 

Correlated with this subject was a research into the oxygen require- 
ments of fishes. Sewage and other decaying organic matter by its 
oxidation reduces the free oxygen in the water, and in that way may 
either kill fishes or drive them away. The subject may also be of 
importance in preventing the wasteful use of water at hatcheries. 

Beaufort, N. C—During the year this station’ was given some 
much-needed repairs, the buildings were repainted, a new gasoline- 
motor launch, with accommodations for extended trips, was provided, 
and the general equipment was increased and improved in a number 
of ways conducive ‘to efficiency. 

In the preceding ‘year a considerable accretion from harbor- 
dredging operations had been made to Pivers Island, on which the 
laboratory stands, and this material was regraded and fixed b 

lanting grass and constructing windbreaks, with the result that the 
Ete property available for buildings and general purposes has 
been very materially increased. 

The experiments in diamond-back terrapin culture, and the 
exploitation and location of the fishing grounds by the steamer Fish 
Hawk while detailed to the station, have been mentioned elsewhere, 
with their attendant commercial results. 

The southern flounder, an excellent food fish, having been discovered 
in spawning condition, an experimental hatching apparatus was set 
up for use during the spring of 1914, but no ripe fish could be obtained. 
It is purposed to continue the experiments with the flounder and 
other commercial fishes, and, if possible, to utilize the plant as a fish 
hatchery, particularly when its other activities are at a minimum. 

During the summer of 1913 the methods of the scientific work of the 
station were partially. reorganized so as to bring them into closer 
accord with the other activities of the Bureau. The researches have 
been more closely coordinated, so as to attack the several problems 
from various sides simultaneously, and utilize more advantageously 
and with less effort the facilities and material available. 

Special attention was paid to the collection and classification of 
data relating to fishes, their distribution in the region, their move- 
ments, food, enemies, spawning, and growth. Complete records 
were obtained of the time of spawning and the embryological and 
larval growth of two species, and incomplete histories of six others. 
To secure data for legislative purposes, critical studies of the rate of 
growth of fishes and the relations of weight to size at different 
ages were undertaken, and the work on the determination of the ages 
and other facts of the life histories of fishes, as revealed by the scale 
markings, was continued from the preceding year. These latter re- 
searches offer a most promising means for revealing facts, a knowl- 
edge of which is necessarily antecedent to effective measures for fish- 
eries conservation. The study of the food and feeding of fishes was 
undertaken by several investigators, each studying a special group 
of organisms. Interesting results were obtained from experiments 
to determine the extent and character of the flounder’s adaptation of 
its color to its environment, and the work will be continued to estab- 
re ee extent the color modifications serve as a protection to 
the fish. 
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The edible crab supply is apparently becoming depleted, but its 
habits are not sufficiently well known to make it possible to propose 
conservative measures without danger of unnecessarily injuring the 
fishery. ‘To endeavor to supply part of the needed information, a 
temporary assistant began studies and experiments during the year. 

For several summers tests have been conducted at the laboratory 
to determine the feasibility of protecting wood from marine borers 
by impregnating it with solutions of metals and other substances. At 
the end of the fiscal year cooperative arrangements were established 
with the Forest Service for the further prosecution of the work. 

Owing to delay in passage of the annual appropriation bill, the 
operations of the laboratory near the end of the fiscal year were 
seriously interfered with by uncertainty as to funds for the continu- 
ance of such work as might be begun. 

Fairport, Iowa.—This station, which combines the facilities of a 
laboratory for research and experiment with the equipment, of a 
station for extensive practical work in fish and mussel culture: iS NOW 
complete in all its essential features, and its further development will 
consist mainly in the extension of its equipment and activities. The 
fisheries of the Mississippi Valley have never reached the development 
of which they appear susceptible, nor have they received at the hands 
of the Bureau the study, experiment, and close attention which must 
be antecedent to their rational conservation and legitimate increase. 
In large measure this has been due to the absence of close continuous 
contact between this office and the fishery interests, and the conse- 
quent lack of a full understanding of the conditions and require- 
ments. This deficiency the Fairport station now corrects and the 
effect is already apparent in the confidence and interest which the 
people are exhibiting in the work, and the more direct and economical 
application of the Bureau’s activities to the regional requirements. 
It is the purpose to extend the benefits of the station to the entire 
Mississippi Valley by making it the center for all activities not con- 
nected with the regular fish-cultural operations. 

In addition to the fisheries work, with which the Bureau is directly 
concerned, it is proposed to make the laboratory of general scientific 
and educational value by extending its facilities, under proper regu- 
lation, to qualified investigators in the realm of fresh-water biology. 

The station, which occupies a reservation of about 60 acres, is 
equipped with good laboratory facilities for biological and chemical 
research, ponds and tanks for experimental and practical. fish and 
mussel culture, an efficient pumping plant, and copious supply of 
crude and filtered water, a practical shell-testing plant and machine 
shop, launches, boats, and fishing gear, and the living accommoda- 
tions for employees, made necessary by the inadequate accommoda- 
tions of the adjacent community. In addition to mussel culture on a 
large scale, investigations of mussel resources of various streams, a 
study of the effects on the fisheries of Keokuk Dam and the possibili- 
ties created by its backwater m Lake Cooper, and a canvass of the 
extent and value of the mussel industry, various scientific researches 
were conducted at the laboratory. The general conditions under 
which three important species of mussels may. be propagated were 
practically established, and some progress was made in rearing 
young mussels beyond the parasitic state and im determining the 
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rate of growth of both young and adults. These researches enlarge 
the field of practical mussel culture. 
Experiments to discover a use for large quantities of mussel meats, 
now wasted; investigations into the conditions controlling the pro- 
duction of lustrous, and therefore valuable, shells; and studies of the 
food of mussels, and of their parasites, were carried on as part of the 
progressive and constructive work necessary to a full utilization of 
the mussel resources of the country. 


FUR-SEAL SERVICE. 


The administration of affairs on and connected with the Pribilof 
Islands has been conducted in accordance with law and regulations. 
The annual supplies required for the maintenance of Government 
property and for the support of the native inhabitants were delivered 
in the early part of the year. Medical attention has been furnished 
the natives, and excellent schools have been maintained for the native 
children. 

After giving careful consideration to the relative advantages pos- 
sessed by San Francisco and Seattle as bases for the purchasing of 
annual supplies for the Pribilof Islands, the latter city was selected. 
A private steamer was chartered to take the supplies, and left Seattle 
in the latter part of June, 1914. 

The wireless station maintained by the Navy Department on St. 
Paul Island was in operation throughout the year. This station, by 
furnishing a means of communication with that island, is almost in- 
dispensable, especially in the late fall, winter, and early spring, when 
no vessels go to or from the islands. The Navy Department has also 
a small station on St. George, which enables that island to keep in 
communication with St. Paul. During a considerable part of the 
year the St. George station was in charge of G. Dallas Hanna, who 
voluntarily assumed this duty in addition to acting as school teacher. 

The killing of fur seals on the Pribilof Islands was limited to young 
males needed for supplying food to the native inhabitants. The Sec- 
retary authorized the utilization of 3,000 for this purpose during the 
season of 1913, and later, in the fall and winter, gave permission to 
take additional seals. The seals killed fell short of the limit. The 
annual shipment of skins, made in August, 1913, on the chartered 
vessel that carried supplies to the islands, comprised 2,296 skins. 
These were landed at San Francisco, and shipped thence to St. Louis, 
where most of them were sold at public auction.on December 16, 1913. 

All previous sales of fur-seal skins taken under the immediate super- 
vision of the Government on the Pribilof Islands had been conducted 
in London. In 1913 the Department, after giving due consideration 
to all phases of the question, decided to initiate the selling of the 
skins in this country. The number of skins to be sold was relatively 
small, and for that reason the occasion was considered favorable for 
making what was in some measure an experiment. It was felt that 
if the Government could realize even approximately the same net 
returns from the sale of the skins in this country as might accrue 
from their sale in London, the establishment of an American market 
was demanded by sound economic principles. 

At the request of the chairman of the House of Representatives 
Committee on Expenditures in the Department of Commerce, 400 
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of the skins were withheld from sale. The remainder, numbering 
1,896, brought $5.',579 gross, and about $50,950 net. The fur trade 
of the world being unsettled at the time and many of the skins being 
of rather poor quality, the result of this experiment was regarded as 
entirely satisfactory. The sale attracted much attention and was 
attended by many buyers from Europe and America. 

In the summer of 1913 a special investigation of the fur seals on 
the Pribilof Islands was made by George A. Clark, who had con- 
ducted similar investigations on a number of previous occasions. 
The results of his enumeration of the seal herd were given in the last 
report of the Bureau, although the work was not completed until the 
fiscal year 1913-14. The figures showing the components of the 
herd in the summer of 1913 are here given: 


meiye bulls) wath harems (actual count) .’.. 22.02.02 ts ele ecw oe tee 1, 403 
iilevand young) bulls (actualcount)_ 22. 2 2 ele eek eee eee see 364 
Bachelors, 1, 2, 3, and 4 years old (count and estimate)...................- 47, 000 
Cows, 1 and 2 years old (count and estimate).........................-..--- 35,000 
Pecomitis Cows (Cqilal UO.pUPS) =~ 222 -bo5 1 et) aa Sane codnta asf sc cigemse sone s oc 92, 269 
PAS PENI AM COUN e en ce Lease = 5 an. oe al ta beiclowws eels weer esha seen ee 92, 269 

NEED UES SAEs PLE EPS RS Ree aeeees Ses an Se rr epee pe, ted Of EN Ae eee ee 268, 305 


The North Pacific Sealing Convention of July 7, 1911, effective 
December 15, 1911, and the act of August 2:!, 1912, giving effect to 
that convention, permit Indians dwelling on the western coast of 
North America to take fur-seal skins under certain conditions. As 
far as this Bureau is advised, no skins have been so taken by the 
Alaska Indians since the convention became effective. In April and 
May, 1918, Indians dwelling on the coast of Washington secured 91 
skins, and the Department of the Interior has advised that in April, 
191.:, those Indians secured 14 skins. Reports as to the sex of the 
seals from which these skins were taken show that for 1913 ninety 
were females and for 1914 twelve were females. 

Due effort was made to enforce the prohibition upon pelagic sealing 
and, it is believed, with success. Throughout the season when 
pelagic-sealing operations were possible, the United States Revenue- 
Cutter Service has maintained an efficient patrol for the prevention 
of such operations, three vessels being assigned to the work in 1913 
and 1914. These vessels also render great service to the Bureau in 
connection with its administration of the Pribilof Islands by trans- 
porting mail, officials, and limited quantities of supplies. Early in 
the calendar year 1914 there came to the Bureau information which 
seemed to indicate that certain persons contemplated engaging in 

elagic sealing during the coming season. Orders were issued prompt- 
y to various officers of the Bureau to inform themselves regarding 
any plans to carry on illegal sealing operations and to keep the 
Bureau fully advised in reference to the matter. Nothing definite 
was learned, however, in reference to any proposed illegal operations. 

In January, 1914, the Commissioner of Fisheries recommended to 
the Secretary the nomination by outside agencies of three duly quali- 
fied persons, not previously identified with fur-seal matters, to whom 
should be intrusted a full investigation of the fur-seal herd. This was 
done that the Department might havs for its guidance and be in position 
tosubmit to Congress data and recommendations regarding the Alaskan 
seals which would not be open to criticism as coming from persons 
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who had been parties to the long controversy and who might therefore 
be regarded by Congress as committed in advance to a particular line 
of policy. It was felt that those who had investigated the subject, 
and had frequently made known their findings and views, would wel- 
come a new inquiry, the verification of the facts established bv pre- 
vious scientists, and recommendations based on the new conditions 
that are now affecting the herd. Pursuant to this recommendation 
the Secretary requested the Secretary of Agriculture and the Secre- 
tary of the Smithsonian Institution each to name an expert, and the 
President of the United States invoked the aid of the National Acad- 
emy of Sciences to the same end. In due time the nominations were 
made, as follows: By the Secretary of Agriculture, Edward A. Preble, 
of the Bureau of Biological Survey, Department of Agriculture; by 
the Secretary of the Smithsonian Institution, Wilfred H. Osgood, of 
the Field Museum of Notural History, Chicago; by the National 
Academy of Sciences, Prof. George H. Parker, of Harvard University. 
Formal appointment of these gentlemen as special assistants was 
made, full individual and jomt mstructions were issued, and they left 
for the seal islands on a revenue cutter sailing from Seattle early in 
June, 1914. A detailed report, with recommendations, is expected 
from these assistants as soon as their inquiries are completed. 

Independently of the dispatch of these special investigators on 
behalf of the United States, the British and Japanese Governments 
intimated their desire to send experts to the seal. islands, and the 
Bureau took steps to provide transportation and other facilities 
therefor. 

MINOR FUR-BEARING ANIMALS OF ALASKA. 


Owing to a defect in the act contaiming the appropriations for the 
Bureau, considerable embarrassment was experienced at the begin- 
ning of the fiscal year in regard to the enforcement of the law pro- 
tecting the fur-bearing animals of Alaska. The act contained no 
authority for expenses of the warden service, but a later deficiency 
bill made available a certain sum for this purpose, and the work 
thereafter was pushed actively. A number of cases of violations of 
law and regulations —including the killing of beaver, the poisoning 
of foxes, and the possession of unprime skins—were successfully 
prosecuted. 

The recent impetus given to the business of rearing fur-bearing ani- 
mals in captivity resulted in numerous requests for permission to 
capture animals in the close season for use for such purposes. The 
Department decided that the proper development of the fur-farming 
industry in Alaska demanded that some provision be made for the 
taking of certain fur-bearing animals for use for breeding purposes in 
Alaska during a portion of the season when the killing of such ani- 
mals is prohibited. By the revised regulations for the protection of 
fur-bearing animals in Alaska, promulgated as Department Circular 
No. 246, second edition, under date ot June 22, 1914, the taking alive 
of land otter and mink for use for breeding purposes in Alaska is per- 
mitted except in the season from April 1 to June 30, both days inclu- 
sive, of each year; and of foxes and marten except in the season from 
March 15 to June 30, both days inclusive, of each year. It is assumed 
that the wide latitude allowed for the taking of these animals for 
breeding purposes in Alaska is amply sufficient for the needs of all 
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persons who may engage in breeding and raising those animals in 
that Territory. 

_ The revised regulations also require that all persons engaged in 
‘Alaska in the business of breeding and raising fur-bearing animals in 
captivity shall first obtam from the Department of Commerce a license 
for that purpose. Permits will be issued to the owners and operators 
of such licensed fur farms or ranches in Alaska authorizing them to 
ship their ranch-bred stock from the Territory of Alaska. 

n view of the injury done to the animals on the Afognak Reserva- 
tion by the eruption of Mount Katmai, it has been decided to estab- 
lish an absolute close season for foxes and land otters for a series of 
years. Under the terms of Department Circular No. 252, issued 
October 29, 1913, the pursuit, capture, or killing of foxes within the 
reservation is prohibited until November 16, 1918, and of land otters 
until November 16, 1915. 

During the fiscal year formal permits relative to fur-bearing ani- 
mals were issued as follows: (a) three permits authorizing the ship- 
ment of black bears from Alaska; (6) one permit authorizing the 
shipment of lynx from Alaska; (c) two permits authorizing the ship- 
ment of marten from Alaska; (d) one permit authorizing the collect- 
ing of specimens for the use of the Museum of C.mparative Zoology, 
Cambridge, Mass.; (¢) 31 permits authorizing the shipment of ranch- 
bred foxes from Alaska, the permits being issued to 16 different 
parties and covering 910 foxes; and (f) one permit authorizing the 
shipment of silver-gray foxes from Alaska (source of foxes not stated). 

welve islands lying off the Alaskan coast have been offered for 
lease, for fox-breeding purposes, for periods of five years, in accord- 
ance with law and pursuant to Executive Order dated February 2, 
1904. In response to a circular announcement issued in 1913, bids 
for Little Koniuji Island and Carlson Island, at $205 and $200 per 
annum, were received and accepted. A second circular announce- 
ment dated January 1, 1914, inviting proposals for leasing the re- 
maining 10 islands, resultea m bids for 3 islands at $200, $205, and 
$250 per annum which will probably be approved. The offer of the 
Department to supply blue foxes for breeding purposes from the herds 
on the Pribilof Islands elicited a number of competitive bids, the high- 
est being $151 apiece for selected animals. Some deliveries have been 
made, but the plan presents a number of.difficulties connected with 
the shipment of the foxes from the islands and the care of them in 
transit. 

A limited number of blue foxes were taken from the Government 
herds on the Pribilof Islands in the winter of 1912-13, and their pelts 
shipped to St. Louis and sold at public auction. The skins numbered 
436, and brought $17,552. 

The present general law for the protection of fur-bearing animals 
in Alaska has been found quite inadequate in many respects for the 
purpose for which it was intended. This law forbids only the actual 
killing of those animals and does not clearly empower the Govern- 
ment to take certain steps necessary to check operations of various 
kinds quite as detrimental to the conservation of those animals as 
the actual killing would be. The Government should be specifically 
empowered to regulate the capturing of fur-bearing animals so as to 
prevent the needless destruction of burrows, to prevent the taking 
of fox pups by irresponsible parties under circumstances which iney- 
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itably result in the death of numerous young ones, and to take other 
rational steps which are recognized by every informed person as 
necessary to protect the various species of fur bearers. The Depart- 
ment is endeavoring to conserve and extend in every proper way the 
fur industry of Alaska. This applies both to the preservation of the 
natural wild stock (which must furnish a not inconsiderable portion 
of the means of livelihood to many of the natives of Alaska) and to 
the building up of an additional fur industry through the domestica- 
tion of fur-bearing animals under private auspices. It is hoped that 
a bill drafted by the Bureau and now pending in Congress, which 
meets the existing situation, may Bacay be enacted into law. 


ALASKA FISHERIES SERVICE. 


The Bureau has labored to enforce the law and regulations for the 
protection of the fisheries of Alaska to the full extent of the facilities 
provided by Congress. During the fishing season of 1913 a number 
of fur wardens and employees in the fish-cultural branch of the service 
were detailed to assist in this work. 

In the summer of 1913 the Bureau was enabled to utilize for the 
first time a vessel of its own for inspection work. This vessel, the 
Osprey, purchased the previous year, is a steam craft 72 feet in length, 
and carries a crew of six men. During the winter of 1912-13 it was © 
kept at Semiahmoo, Wash., but in July, 1913, it was put in com- 
mission and at once proceeded to Alaska where it has been in con- 
tinuous service since. 

During the period of most extensive salmon fishing operations in 
southeast Alaska, a special patrol was maintained for securing 
enforcement of the law and regulations. In addition to the Osprey, 
there were employed on this patrol a number of private power boats 
chartered by the Bureau for short periods, and a launch attached to 
the Yes Bay hatchery rendered service in waters adjacent to that 
station. Arrangements were made to continue this patrol work 
under similar lines in 1914. This is the only part of the long coast 
line of Alaska on which even an approximately satisfactory enforce- 
ment of law is possible. 

The usual census of red salmon ascending Wood River was taken 
in 1913, and indicated an increase in the run amounting to 100 per 
cent as compared with 1912. The figures, however, are not con- 
clusive, and should be supplemented by observations for later years. 
Arrangements were made for a continuation of this census in 1914, 
but delay in the passage of the appropriation bill and lack of authority 
to incur liabilities in the absence of appropriation caused: the aban- 
donment of the work, much to the regret of the Bureau. 

In the latter part of April, 1913, there was begun under the joint 
auspices of the eee of Fisheries and the Association of Audubon 
Societies a biological survey of Forrester Island, which lies off the 
coast of Alaska near the southern boundary of the Territory. The 
investigation was in charge of Dr. Harold Heath, and was continued 
until August 15. Forrester Island is a Government reservation under 
the control of the Forest Service, with a warden detailed from the 
Biological Survey. The warden has power to issue or refuse fishing 
permits, to enforce the fishing regulations, and to rid the islands of 
objectionable characters. The number of permits last season was 
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limited to approximately 300, and the number of power boats to 
25. The fishery problem of the island, however, is the competition 
between the power boat and the rowboat fishermen, the latter being 
the native Indians, who are at a great disadvantage against the more 
efficient equipment of the white men. Some lawlessness on the part 
of the power-boat men, moreover, and Ccissatisfaction with the warden, 
complicated the situation, creating hardship to the natives, and gener- 
ally unsatisfactory, even unsafe, conditions. Regarding the power 
boat and the hand trollers as irreconcilable elements under existing 
conditions, the investigator recommends the elimination of the power 
boats, in the interests of the greatest good to the greatest number. 

Attention was given to all of the most important fishes of the 
locality, of which the king salmon is chief. Since copepods constitute 
the principal or only diet of the sand launce, black cod, and herring, 
which in turn are food of the king salmon, it is considered obvious 
that the migration of copepods is one of the most important unsolved 
problems connected with the fisheries of Alaska. As this migration 
is far more definite, clean-cut, and free from modifying influences 
-in the region of Forrester Island than elsewhere, it is strongly recom- 
mended that thorough and exact study of this subject be made. 

The magnitude of the fisheries of Alaska and the vast potential 
supplies of aquatic products which are involved in the conservation 
of the fishery resources merit the expenditure of much larger sums 
than have as yet been provided. The weighty responsibility imposed 
on the Bureau in connection with this industry makes it the urgent 
duty of Congress to grant the necessary personnel and other facilities. 

A full account of the extent and condition of the Alaskan fisheries 
has been published in a special report. It may be noted here that in 
1913 this industry gave employment to upward of 21,700 persons, 
including over 4,000 natives; the investment in fishing property 
exceeded $37,000,000, of which $34,953,000 represented the salmon 
industry; and the products were valued at about $15,740,000. The 
yield of salmon aggregated 59,915,000 fish, from which there were 
prepared 3,739,000 cases of canned fish, valued at $13,531,000, and 
miscellaneous products, valued at $917,000. Fewer canneries were in 
operation than in 1912, and there was a decrease in the salmon yield 
and in the canned ouput. 

Five private salmon hatcheries were operated in Alaska in 1913, 
and these liberated 77,997,000 fry of the red salmon. This output 
earned for canners tax exemptions on canned fish aggregating $31,197 
in the fiscal year ending June 30, 1913. 


MISCELLANEOUS AFFAIRS AND RELATIONS. 


NEW ESTABLISHMENTS. 


A site has been selected for the new fish-cultural station in Utah 
at Springville, Utah County, and steps have been taken looking to 
the acquisition of the property. 

Preliminary inquiries have been made regarding possible sites for 
the new fish-cultural station authorized for Rhode Island. The State 
legislature at its last session passed an act giving the United States 
Commissioner of Fisheries and his duly authorized agents the right 
to conduct all needed operations in connection with the hatchery. 
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‘Title to the property required for the new hatchery in Wyoming 
has finally been secured, and construction work will soon be begun. 
By deeds dated April 17, 1914, 40 acres of land and the required water 
rights have been secured at a cost: of $800 and $1,200, respectively. 
The site is 834 miles north of Saratoga, in Carbon County, on the line 
of the Sar atoga & Encampment Railway, which connects with the 
Union Pacific at Walcott. Water is to be obtained by piping from 
Lake Creek Lake and a flow of about 1,000 gallons a minute is assured. 

After the most searching investigation extending over a number of 
years and participated in by various officials of the Bur eau, the vicinity 
of Key West Fla., has been determined on as the best location for 
the marine biological laboratory already authorized by Congress, and 
a site has been selected. Legislation was, however, necessary to 
acquire the property by direct donation, and an item to this end is 
contained in the sundry civil appropriation act for 1915. 

At the Louisville, Ky., station two pump houses have been com- 
pleted and equi ped with electrically driven pumps with a capacity 
of 600 to 900 g: leas each per minute. The pump houses are 18 feet 
square; are of frame on a concrete base, and cost $2,800. A steel 
storage tank and tower holding 25 000 gallons has ‘been erected. 
Two stock ponds have been finished, ‘three more are urder construc- 
tion, pipe connections are made, the grounds have been improved, 
‘and roadways and paths have been constructed. The appropriation 
has been exhausted, and $30,000 will be required to complete the 
station in accordance with plans. 

At the Orangeburg, S. C., station a superintendent’s residence 33 
by 36 feet was ‘erected by day’ s labor at a cost of $6,068.34. Itis a 
two-story frame structure on a concrete foundation, containing 7 
rooms and bath, and with cellar and attic rooms. A frame workshop, 
containing office and storeroom, has been built. For the partial 
development of the station six brood ponds were partly finished, the 
main drains were laid, and a conzrete outlet was built. The original 
appropriation has been entirely expended, and $25,000 additional will 
be needed to complete the station. 


PACIFIC COAST OFFICE. 


The activities of the Bureau on the Pacific coast are extensive and 
diverse, and are yearly becoming more important. It has therefore 
been decided to establish a branch office in Seattle in order that closer 
relations may hereafter be maintained with the fishery interests with 
which the Bureau has to deal. It is propor er to assign an experienced 
assistant to take charge, and to make the office a center for collecting 
and disseminating information regarding all fishery matters of interest 
to the Pacific States and Alaska. The fishery, fish-cultural, scientific, 
and general administrative work of the Bureau in that region will 
have headquarters here, and increased economy and efficiency should 
result. 

ALEUTIAN ISLANDS RESERVATION. 


Under the authority conferred by the Executive Order of March 3, 
1913, creating the Aleutian Islands Reservation, the Secretary of 
Commerce and the Secr etary of Agriculture joimtly issued regulations 
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for the administration of the reservation, effective March 15, 1914. 
The regulations are as follows: 


1. In compliance with existing laws and to carry out the objects of the Executive 
Order establishing the reservation, all matters relating to wild birds and game, and 
the propagation of reindeer and fur-bearing animals will be under the immediate 
jurisdiction of the Department of Agriculture; all matters pertaining specifically to 
the fisheries and all aquatic life, and to the killing of fur-bearing animals, will be 
under the immediate jurisdiction of the Department of Commerce; and all matters 
other than those specifically mentioned above will be under the joint jurisdiction of 
the Departments of Agriculture and Commerce. 

2. Persons residing within the limits of the reservation on March 3, 1913, will be 
permitted to continue to so reside, and to carry on any lawful business not interfering 
with the purposes of the reservation. 

3. Residents of the reservation desiring to engage in commercial fishing, or the 
hunting trapping, or propagation of fur-bearing animals or game animals, must first 
secure a permit to do so. 

4, Anyone desiring to enter the reservation for the purpose of fishing, hunting, 
trapping or propagating fur-bearing animals or game animals, or engaging in com- 
mercial fishing, salmon canning, salmon salting, or otherwise curing or utilizing fish or 
other aquatic products, or for the purpose of engaging in any lawful business, must 
first obtain a permit to do so. 

5. Whenever, in the propagation of fur-bearing animals, it shall be found to be 
necessary to kill such of these animals as interfere with the work of the Department of 
Agriculture in this behalf, they may be killed under the supervision of said depart- 
ment, and no permit will be required therefor. 

6. Fishery permits.—Application for permission to engage in fishing or fishery 
operations should give full information on the following points: Name and permanent 
address of the person or company desiring the permit; character of business proposed, 
whether fishing, canning, salting, or otherwise curing fish or other aquatic products; 
character and extent of proposed plant and its location; method and extent of the 
fishing proposed, place or places where fishing is to be carried on, and when active 
operations are to begin, 

7. Trapping and hunting permits.—Applications for permission to engage in trap- 
ping, hunting or propagating fur-bearing animals or game animals should give the 
name of the person desiring the permit and the island or islands on which it is pro- 

osed to operate. At present no permits will be issued for trapping or hunting fur- 
Bearing animals except to natives of the reservation. 

8. Permits to ship live foxes from the reservation.—F or the present no permits will be 
issued for capture and shipment of live foxes from the reservation, except domestic 
stock from established fox farms, 

9. Permits to enter the reservation for the purpose of engaging in any business 
will be granted only when the department concerned is convinced that, by so doing, 
the objects for which the reservation was established will not be endangered thereby. 

10. Collecting permits.—Permits to enter the reservation for the purpose of collecting 
birds, mammals, or other natural-history specimens for scientific purposes will be 
granted only to properly accredited representatives of the United States Government 
or agents of public museums, 

11. Reindeer and caribou.—The killing of reindeer and caribou on any of the islands 
of the reservation is hereby prohibited except under special permit. 


MAINE LOBSTER CONFERENCE. 


In the lobster-cultural work of the Bureau on the coast of Maine 
there has grown up a practice which, on economic grounds, can 
hardly be defended. This has comprised the purchase of egg-bear- 
ing lobsters from fishermen and dealers at market prices and the 
release of the lobsters in the open sea after their eggs had been 
stripped from them. The limited funds of the Bureau have thus been 
diverted from the real work of lobster culture and have to a very great 
extent been wasted, for lobsters whose eggs have been saved may 
very properly enter into the trade; as a matter of fact, a large part 
of those released are subsequently caught and resold by the fishermen. 
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After full consideration it was decided to discontinue this practice 
and to raake arrangements for utilizing the lobsters which had served 
their purpose in nature. A conference with the State officials having 
develo a the fact that there was no law or regulation which pre- 
vented the sale of lobsters whose eggs had been stripped off, it was 
determined to make an exchange of such lobsters for egg-bearing 
lobsters of equal value. This means a saving of many thousand 
dollars ete ies and will permit a noteworthy increase in lobster 
hatching. 

The purposes of the Bureau were misunderstood in Maine, and 
many inquiries, complaints, and criticisms were received. The out- 
come was a conference held on January 23, 1914, at the office of the 
Commissioner of Fisheries, for the purpose of announcing the policy 
of the Bureau in this matter and its general attitude toward the 
lobster industry, and of making known the views of the State Com- 
missioner of Sea and Shore Fisheries, the lobster fishermen, and the 
lobster dealers, all of whom were represented at the conference. The 
Governor of Maine and the entire State delegation in Congress were 
also present. The new policy of the Bureau was unanimously 
approved. A formal minute, showing the manner in which collec- 
tions of egg-bearing lobsters would hereafter be made by the Bureau, 
was adopted in behalf of the lobster dealers with the approval of the 
State authorities, as follows: In order to assist in maintaining the 
lobster supply on the coast of Maine, and to cooperate with the 
Federal Government and the State of Maine in the work of artificial 

ropagation, the lobster dealers and owners of lobster pounds will 
Leonia furnish to agents of the Bureau of Fisheries as heretofore 
any seed lobsters which-may come into their possession, weighing 
the same and computing their value at the current market prices, 
and taking in exchange therefor lobsters which have been stripped 
of their eggs by the Bureau of Fisheries, due allowance being made 
for difference in price. 

PUBLICATIONS. 


The most important feature in connection with the publications 
of the Bureau during the past year has been the increased number 
and growing popularity of the recently instituted ‘‘EKconomic Cir- 
culars.”’ These brief papers, sometimes giving advance information 
on work under way, may often have a complete and definite purpose 
of their own. Thus, of Economic CHeiaeNo. 11, ‘‘Canned salmon: 
Cheaper than meats and why, including fifty tested recipes,” 25,000 
copies were printed for distribution by the Bureau to encourage the 
utilization of salmon and an extra edition of 10,000 was printed on pri- 
vate orders. Kconomic Circular No. 12, ‘‘Sea mussels: What they 
are and how to cook them, including eighteen recipes,” was used to 
similar purpose in a publicity campaign to establish a market for a 
new sea food. 

Reports on special work of the Bureau and technical papers on 
biological subjects have been published as usual, the former in the 
regular series of papers associated with the annual report of the 
Commissioner nad the latter as parts of the annual Bulletin of the 


REPORT OF THE COMMISSIONER OF FISHERIES. 79 


Bureau of Fisheries. A complete list of all documents issued during 
the year is as follows: 


Observations on fish scales. By T. D. A. Cockerell. Bulletin, vol. xxx, 1912, 
p. 117-174, pl. xxxm-xt, 52 text fig. 

Fishery and fur industries of Alaska in 1912. By Barton Warren Evermann. 123 p. 

The mussels of the Cumberland River and its tributaries. By Charles B. Wilson and 
H. Walton Clark. 63 p. 

Report of the Commissioner of Fisheries for the fiscal year ended June 30, 1913. 78 p. 

Fishes and fishing in Sunapee Lake. By William Converse Kendall. 96 p. 

A new method for the determination of the food value of proteins, with application to 
Cynoscion regalis. By George F. White and Adrian Thomas. Bulletin, vol. 
xxx, 1912, p. 175-182, 2 text fig. 

Properties of fish and vegetable oil mixtures. By George F. White and Adrian Thomas, 
Bulletin, vol. xxxm, 1912, p. 183-198, 9 text fig. 

The effect of water-gas tar on oysters. By Philip H. Mitchell. Bulletin, vol. xxxn, 
1912, p. 199-206. 

The oxygen requirements of shellfish. By Philip H. Mitchell. Bulletin, vol. xxxn, 
1912, p. 207-222, text fig. 

The Anthozoa of the Woods Hole region. By Charles W. Hargitt. Bulletin, vol. 
Xxxu, 1912, p. 223-254, pl. xLI-xLiv. 

The Cephalopoda of the Hawaiian Islands. By S. Stillman Berry. Bulletin, vol. 
xxxu, 1912, p. 255-362, pl. xLv—-Lv. 

Carcinoma of the thyroid in the salmonoid fishes. By Harvey R. Gaylord and 
Millard C. Marsh. Bulletin, vol. xxxu, 1912, p. 363-524, pl. Lvi-cx, 53 text fig. 


ECONOMIC CIRCULARS, 


The mussel fisheries of Caddo Lake and the Cypress and Sulphur Rivers of Texas and 
Louisiana. 10 p. 

Opportunity for a new sea scallop fishery off the Middle Atlantic coast. 5 p. 

The offshore fishing grounds of North Carolina. 6p. 

Mussel streams of eastern Oklahoma. 4 p. 

Mussel resources in Missouri. 6 p. 

Canned salmon: Cheaper than meats and why, including fifty tested recipes. 11 p. 

Sea pues: What they are and how to cook them, with eighteen recipes. 5 p., 
1 text fig. 


APPROPRIATIONS. 


The appropriations for the Bureau for the fiscal year 1914 aggre- 
gated $1,047,180, as follows: 
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tagumry respectine food dfishes!s Ubu. 282 See 40, 000 
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A full report of expenditures authorized by these appropriations 
will be made to Congress as required by law. 
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In the act making appropriations for the support of the Bureau 
for the fiscal year 1915, a very important limitation was placed on 
the lump sum of money provided for the propagation of food fishes. 
The limiting clause, which will conduce to economy and increased 
efficiency of the fish-cultural work and will greatly strengthen the 

osition of the Bureau in its cooperative relations with the States, 
1s as follows: 

No part of the foregoing amount shall be expended for hatching or planting fish or 
eggs in any State in which, in the judgment of the Secretary of Commerce, there are 
not adequate laws for the protection of the fishes, nor in any State in which the United 
States Commissioner of Fisheries and his duly authorized agents are not accorded full 
and free right to conduct fish-cultural operations, and all fishing and other operations 
necessary therefor, in such manner and at such times as is considered necessary and 
proper by said Commissioner or his agents. 

During the fiscal year 82 bills were introduced in the House of 
Representatives providing’ for the establishment of fish-cultural and 
biological stations and 18 similar bills were presented in the Senate. 
Of the latter 9 passed that body. In addition, an omnibus bill pro- 
viding for the establishment of 15 fish-cultural stations in different 
States and carrying amounts aggregating nearly $800,000 was favor- 
ably reported by the Committee on the Merchant Marine and Fisher- 
ies and placed on the House calendar. 

A bill providing for Federal control over fishes that do not remain 
within the waters of any State or Territory was introduced in the 
House, and hearings thereon were held by the Committee on the 
Merchant Marine and Fisheries. The bill affects primarily the 
migratory fishes of the coastal, Great Lakes, and interstate waters, 
and vests the power to regulate their capture in the Department of 
Commerce. This bill, if passed, will mark a new departure in Federal 
fishery legislation. 

A bill to regulate the taking of sponges in the waters of the Gulf 
of Mexico and the Straits of Florida outside of State jurisdiction passed 
the Senate but did not come up in the House during the fiscal year. 
It, however, passed the House in August, and was signed by the 
President and became effective August 15, 1914. This law corrects 
defects in previous legislation and was advocated by the Bureau. 

In March, 1914, the Senate passed a bul to give effect to the treaty 
of April 13, 1908, providing for joint international regulations for the 
fisheries in the contiguous waters of the United States and Canada. 
A favorable report was made on the measure by the Committee on 
Foreign Affairs of the House, but no final action was taken. Inas- 
much as Canada, in 1910, adopted the regulations made in accordance 
with the treaty, the failure of the United States to comply with the 
treaty stipulations has caused much embarrassment, and there is a 
possibility that Canada wil! take steps to abrogate the treaty. Should 
this be done, certain fisheries that can not get adequate protection 
except through international agreement will suffer. 

A bill authorizing the Secretary of Commerce, through the Coast 
and Geodetic Survey and the Bureau of Fisheries, to make a survey 
of oyster beds in the State of Florida, passed the Senate, and an item 
for this work, under the direction of the Bureau of Fisheries, was 
incorporated in the sundry civil appropriation act for 1915. 
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A bill was passed granting the State of California auvhority to 
construct a State road through the reservation at the Baird, Cal., 
fisheries station, and right of way for a boulevard 120 feet wide 
through the Louisville, Ky., fisheries station was granted by a clause 
in the sundry civil appropriation act for 1915. 

A joint resolution giving authority to take not exceeding 30 
specimens of fur seals on the Pribilof Islands for the National Museum 
passed the Senate and was recommended by the House Committee 
on the Merchant Marine and Fisheries, but failed of passage in the 


House. 
RECOMMENDATIONS. 


- The recommendations in the report of the Bureau for the previous 
fiscal year regarding (1) a lobster-rearing plant for the New England 
coast, (2) a fishery research laboratory for the Pacific coast, (3) 
increased men and vessels for the Alaskan service, (4) relief from 
the incongruous duties imposed by law in connection with the fur- 
bearing animals of Alaska, (5) the establishment of a fishery experi- 
ment station, (6) the creation of the position of fish pathologist, (7) 
the granting of increased aid to the shellfish industries, and (8) a new 
office building for the Bureau in Washington, are reaflirmed. 

Special emphasis should be laid on the urgent need for a building 
which will combine adequate office accommodations with laboratories 
and a national aquarium. The building occupied by the Bureau was 
built in 1856 for purposes entirely foreign to the uses to which it is 
being put. The lack of every modern convenience, lack of office and 
storage space, and lack of laboratory facilities have frequently been 
dwelt on. The surgeon of the Public-Health Service who inspected 
the building in June, 1914, in accordance with an Executive Order, 
reported on the congestion, and criticized the use of lockers and unven- 
tilated closets for clothing and cleaning material, and other antiquated, 
unhealthful conditions which can not be ameliorated in such 
crowded space. ‘The building is surrounded on two sides by storage 
sheds whose tin roofs reflect and radiate heat to such a degree that, 
notwithstanding the constant use of electric fans, the temperature in 
some rooms is often such that no one should be required to work in 
them. Several cases of prostration have occurred. These sheds are 
very unsightly and a Elarhiah to The Mall, but are necessary for 
storage and shop purposes. 

Respectfully, H. M. Smita, 
Commissioner. 
To Hon. Wititi1am C. REDFIELD, 
Secretary of Commerce, 


THE DISTRIBUTION OF FISH AND FISH EGGS DURING 
THE FISCAL YEAR 1914 


ROBERT S. JOHNSON 
Assistant in Charge of Fish Culture 


Appendix I to the Report of the U. S. Commissioner 
of Fisheries for 1914 
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE 
FISCAL YEAR 1914, 


CHARACTER OF THE WORK. 


‘The fish-cultural work of the Bureau of Fisheries may be said to 
have two general objects—the restoration and maintenance of the 
commercial fisheries of the country, and the stocking of its interior 
waters with the more important food and game fishes to which they 
are adapted. In the prosecution of the former of these objects, which 
is concerned with the salmons, whitefish, lake trout, pike perch, shad, 
white perch, yellow perch, cod, lobster, pollock, and other commercial 
species, the Bureau acts on its own initiative, carefully planning its 
distributions of young fish with the view of conserving and increas- 
ing the importance of existing fisheries, and of establishing a basis 
for their extension through the systematic annual planting of fish of 
suitable species in fertile but unproductive fields. 

In that part of its work which relates to the stocking of interior 
lakes and streams the Bureau solicits the participation of the public. 
It cooperates with individuals or associations who may be interested 
in deciding as to the waters to be stocked, considers their suggestions 
as to the species of fish best suited therefor, and relies upon them to 
see that the fish furnished are properly planted in the waters for which 
they are assigned. 

While this branch of the work is relatively small, constituting only 
about 5 per cent of the annual output, the benefits accruing there- 
from are considered invaluable, not only in the economic sense of 
increasing the food supply by the utilization of many waters hereto- 
fore unproductive, but also because of their educational effect in 
developing and fostering a sentiment favorable to the protection and 
growth of the fisheries. The fishes principally produced for such 
waters are several of the native trouts, the grayling, the black basses, 
crappies, sunfishes, and catfishes. 

Owing to the practicability of hatching the eggs of the trouts by 
artificial means, the demands for such species can readily be supplied. 
On the other hand, the resources for the production of the warm-water 
species, commonly known as “pond fishes,’ are extremely limited, 
and it is with the greatest difficulty that the insistent and growing 
demands for them can be met. These fishes must of necessity be 
cultivated naturally in open ponds where the eggs and young are sub- 
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jected to many hazards, chief among them being sudden temperature 
changes, turbidity of the water after heavy rains, ravages of snakes 
and other enemies, and depletion of the stock through cannibalism, 
all of which conditions can be mitigated or controlled only in part. 
The harvest is therefore uncertain, and the output of one year can not 
be used as a standard on which to base estimates of succeeding 
seasons. 

For many years the Bureau has been doing a valuable work of con- 
servation by rescuing vast numbers of black bass and other native 
fishes from the temporary pools and bayous formed by the annual 
flooding of certain navigable interstate rivers, and at the same time 
has been able to secure considerable numbers of young pond fishes 
for general distribution. In the conduct of this work it has been the 
Bureau’s policy to remove fish only from such places as will dry up 
or freeze solidly before a recurring high-water stage, returning to the 
main rivers the bulk of the collections and utilizing any surplus to 
supplement its supplies for shipment to applicants. As in the pond 
fish-cultural work at its stations, the degree of success attending the 
seining operations depends largely upon climatic conditions, and 
occasionally the work proves a total failure because of the inaccessi- 
bility of the spawning grounds owing to the extremely high or low 
water stages prevailing. 


METHOD OF DISTRIBUTION. 


Almost the entire output of young fish of the commercial species 
handled by the Bureau is returned to the original sources of supply 
or liberated in other public waters where conditions are favorable to 
the establishment of new fisheries. Where eggs or fish for stock pur- 
poses are derived from interior waters especial care is taken to return 
to such waters a sufficient number of young fish of like species to 
insure the maintenance of the supply. The remainder of the stock 
available is then allotted on individual applications, bearing the in- 
dorsement of a United States Senator or Representative, such appli- 
cations being submitted on a blank form furnished by the Bureau, 
which among other things calls for a detailed description of the waters 
for which fish are desired. In passing upon applications the prefer- 
ence of the applicants as to species assigned is taken into account, but 
the Bureau reserves the right of final decision of this question, taking 
into consideration not only the character of the waters, but the wel- 
fare of existing local fisheries, and selecting such species of fish as will 
not be likely to prove injurious to or be injured by those already 
established. 

In general the assignment of nonindigenous fishes is made only with 
the approval of the fisheries authorities of the States concerned. In 
_this connection it may be stated that the Bureau has recently decided 
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to refuse all requests for predaceous fishes for stocking waters in 
California, Oregon, Washington, Idaho, Nevada, and the western por- 
tions of Montana and Wyoming, which proscribed section embraces 
the most valuable salmon and trout fisheries of the United States. 

The fish are carried to their destinations in railroad cars equipped 
for the purpose or by messengers who accompany the shipments in 
baggage cars, and are delivered to the applicant free of charge at 
the railroad station nearest the point of deposit. The applicant is 
advised by telegraph when the shipment will arrive, and is expected 
to make due provision for the care of the fish until planted. Definite 
instructions in this respect are furnished at the time of shipment. 

During the fiscal year ended June 30, 1914, the Bureau received 
10,502 applications from individuals and associations, for fish to 
stock both public and private waters. Requests for blanks upon 
which to submit applications for fish should be addressed to the 
Commissioner of Fisheries, Washington, D. C. 

It is the practice of the Bureau to fill all applications in the order 
in which they are received, and to arrange for the delivery of the 
fish as soon as practicable thereafter. 


SIZE OF FISH WHEN DISTRIBUTED. 


Fish are distributed at various stages of development, depending 
upon the species, the numbers available, and the facilities for rearing. 
Shad, whitefish, lake trout, pike perch, cod, and other species which 
are hatched in lots of many millions are necessarily planted shortly 
after hatching. The various trouts, the Atlantic salmon, and the 
landlocked salmon are reared in such numbers as facilities permit to 
fingerlings from 1 to 6 inches in length; the remainder are distributed 
as fry.” 

The black basses, crappies, and other sunfishes are distributed at 
various ages—some within three weeks after they are hatched and 
some when several months old. Near the end of the distribution 
season the basses have usually attained a length of from 4 to 6 inches 
and the sunfishes are from 2 to 4 inches long. The bass, catfish, and 
other species collected from overflowed lands vary from 2 to 6 inches 
in length when taken and distributed. 

Eggs are supplied mainly to State hatcheries, but are occasionally 
furnished to private applicants having hatching facilities, with the 


a The varying usage in the classification of young fish as to size has caused such confusion and difficulty 
that the Bureau has adopted uniform definitions, as follows: 

Fry=fish up to the time the yolk sac is absorbed and feeding begins. 

Advanced fry= fish from the end of the fry period until they have reached a length of 1 inch. 

Fingerlings=fish between the length of 1 inch and the yearling stage, the various sizes to be designated 
as follows: No. 1, a fish 1 inch in length and up to 2inches; no. 2, a fish 2 inches in length and up to 3 inches; 
no. 3, a fish 3 inches in length and up to 4 inches, etc. 

Yearlings=fish that are 1 year old, but less than 2 years old from the date of hatching; these may be 
designated no. 1, no. 2, no. 3, etc., after the plan prescribed for fingerlings. 


8 DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


understanding that the young fish resulting therefrom are to be 
distributed in public waters. The Bureau does not furnish eggs for 
stocking hatcheries whose output is regularly offered for sale. 


SIZE OF ALLOTMENTS. 


It is customary to assign but one species of fish on an application, 
and only one application for the stocking of a body of water at a 
given point is considered. The number of fish assigned on an appli- 
cation is based upon the water area described, only a sufficient number 
being allowed to serve as a brood stock, with the understanding that 
the waters in which they are to be placed will be properly protected 
until the fish have had time to mature and establish themselves 
through natural reproduction. The actual number assigned is also 
dependent upon the species, the size of the fish, and the number 
available for distribution. In the case of the various trouts 250 
fish 2 inches in length, or 50 fish 6 inches in length, are fully equal 
to 2,500 fry for stocking purposes. Pike perch, which, owing to 
their excessive cannibalism, can not be reared beyond the fry stage, 
may be supplied in lots of half a million, where the same water area 
would receive only 200 or 300 young bass from 2 to 5 inches long. 
The larger fish have a much better chance of reaching maturity than 
have the fry, and therefore their value for stocking purposes is many 
times greater. 

Owing to the Bureau’s inability to produce the black basses, 
crappies, catfishes, and sunfishes in sufficient numbers to meet the 
demands, the allotments of such species are of necessity limited to 
the smallest number required to form’a brood stock for the water 
area in question. 

SPECIES CULTIVATED. 


During the fiscal year 1914 the Bureau handled some 50 species 
of fish, the fresh-water mussel, and the lobster. Of these the following 
were produced at its regular propagating stations: 


THE CATFISHES (SILURID): 

Horned pout, bullhead, yellow cat (Ameturus nebulosus). 
Marbled cat (Ameturus nebulosus marmoratus). 

THE SUCKERS AND BUFFALO-FISHES (CATOSTOMID2): 

Small-mouth butfalo-fish (Jetiobus bubalus). 
Common butfalo-fish (Jctiobus cyprinella). 
Black buffalo-fish (Ietiobus urus). 

Yellow sucker ( Catostomus commersonii). 

THE SHADS AND HERRINGS (CLUPEID2): 

Shad (Alosa sapidissima). 
Glut herring, blueback (Pomolobus xstivalis). 

THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID#): 
Common whitefish (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (Leucichthys artedi). 

Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha). 
Silver salmon, coho (Oncorhynchus kisutch). 
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THE SALMONS, TROUTS, WHITEFISHES, ETC.—Continued. 
Blueback salmon, redfish, sockeye (Oncorhynchus nerka). 
Humpback salmon (Oncorhynchus gorbuscha). 
Dog salmon (Oncorhynchus keta). 
Steelhead trout, hardhead (Salmo gairdneri). 
Rainbow trout (Salmo irideus). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trouts: Yellowstone Lake trout or cut-throat trout (Salmo lewisi). 
Tahoe trout (Salmo henshaw?). 
Scotch sea trout (Salmo trutta). Introduced species. 
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in 
limited numbers for observation. 
Lake trout, Mackinaw trout, longe, togue (Cristivomer namaycush). 
Brook trout, speckled trout (Salvelinus fontinalis). 
THE GRAYLINGS (THYMALLID&): 
Montana grayling ( Thymallus montanus). 
THE MACKERELS (SCOMBRIDA): 
Common mackerel (Scomber scombrus). 
THE SMELTS (ARGENTINID): 
American smelt (Osmerus mordaz). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID): 
Crappie (Pomoxis annularis). 
Strawberry bass, calico bass (Pomowis sparoides). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, gogele-eye (Chxenobryttus gulosus). 
Small-mouth black bass ( Micropterus dolomieu). 
Large-mouth black bass ( Micro pterus salmovdes). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Hupomotis gibbosus. 
THE PERCHES (PERCIDA): 
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitreum). 
Yellow perch, ring perch (Perca flavescens). 
THE SEA BASSES (SERRANIDA): 
Striped bass, rockfish (Roccus lineatus). 
White perch ( Morone americana). 
THE cops (GADID2): 
Cod (Gadus callarias). 
Haddock ( Melanogrammus xglifinus). 
Pollock (Pollachius virens). 
THE FLOUNDERS (PLEURONECTID2): 
Winter flounder, American flatfish (Pseudopleuronectes americanus). 
CRUSTACEANS: 
American lobster (Homarus americanus). 


The fishes rescued from overflowed lands in the Mississippi Basin 
and returned to the original streams were as follows: 


THE CATFISHES (SILURID/): 
Spotted cat, blue cat, channel cat (Ictalurus punctatus). Only limited numbers 
obtainable. 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
THE SUCKERS AND BUFFALO-FISHES (CATOSTOMID): 
Small-mouth buffalo-fish (Ictiobus bubalus). 
Common buffalo-fish (Ictiobus cyprinella). 
Black buffalo-fish (Ictiobus urus). 
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THE MINNOWS AND CARPS (CYPRINIDA): 
Carp (Cyprinus carpio). Distributed in rare instances on special request and for 
waters unsuited to other species. 

THE PIKES AND PICKERELS (Esocip#): 


Pike (Esox lucius). 
Pickerel (sox reticulatus). 


Crappie (Pomoxis annularis). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chenobryttus gulosus). 
Large-mouth black bass ( Micropterus salmoides). 
Small-mouth black bass ( Micropterus dolomieu). 
Bluegill bream, bluegill sunfish (Lepomis pallidus). 
Other sunfishes, chiefly Eupomotis gibbosus. 


THE PERCHES (PERCIDA): 


Yellow perch, ring perch (Perca flavescens). 
White bass (Roccus chryso ps). 
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Restored to the streams; not distributed. 
Restored to the streams; not distributed. 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID): 


Certain introduced species are propagated to a limited extent, as 


follows: 


THE MINNOWS AND CARPS (CYPRINID2): 


Goldfish (Carassius auratus). 


tributed. 


SUMMARIZED STATEMENT OF DISTRIBUTION. 


Propagated for ornamental purposes; not dis- 


The following table shows the number of fish and eggs actually 
distributed during the fiscal year 1914, or, in other words, the output 


of the hatcheries, with all losses in transportation deducted: 


SUMMARY, BY SPECIES, OF THE DISTRIBUTION OF FISH AND Fish EGGS DURING THE 
FiscaL YEAR 1914. 


: Fingerlings, 
Species. Eggs. Fry. yearlings, and Total. 
adults. 
Catfish) <.. .ddaccst sees Seas tiosanree poate Selo eS: <elesae Be etees se 554, 310 554, 310 
(CEig Da sana Soussesees oe oneroatcesep aun ||Sonbe sepoboacs callsauceocnebascnne 231, 146 231, 146 
Wiellow Su CGkenss a= aeeree.e mses eee eraia ete aie Seen a eee ee 1, 200 1, 200 
Buitalo-sheee asses eeceee mse aa ese eee eae eee 150, 000 147,195 297, 195 
fedal:v0 k Sabrencoonaa couse auebosTeESnaases||aaeeasetosaeace 61, 8275660) \|5 4. Bossnceen- = 61, 827, 660 
(OLRIn gg SEG cree ote cies = eis co ens cule one [awe e ae ae ays nets ae (000s eneeeneceneaee 184, 000 
Whitefish....... 126;{580;)'000, |; 1827435000 Set foe Ee sese 454,015, 000 
Makeiherring ss ste cecee ec ainemee jamie amerecee nema 9005 OOO} eae shee sence 900, 000 
Silver\salmonissccnecs seers eee e eee | 95, 840 24,619, 456 27, 258 24,742, 554 
Chincok/salmomicss. eae. sos - ae 26,451, 545 48, 895, 607 5, 582, 796 80, 929, 948 
Blueback/salmon: = 72-2 2.-5-62-- 2-5 a525- 6, 020, 000 53, 071, 574 120, 000 59, 211, 574 
ump backssalm ons. a= ease eee Soest ee eee eens 44,817, 644 34,355 44, 851, 999 
ID OP Salm OMe me ase coe ee eee eh cael ae Soe eee Sone MVP Gilera soasceraccoe: 8, 672, 735 
Steclheaditroubieecaes > case see nee 579, 000 4,022, 438 313, 620 4,915, 058 
Rainbows thOul-s—-.nes see eee eae 1,091, 950 181, 890 1, 656, 229 2,930, 069 
Atlantic\salmon= as: = --52 soe aas sees We tererasee saseed 2,573, 295 16, 993 2, 590, 288 
Tandlocked\salmonisc.= 22- seaseas5peees 276, 000 329, 736 355, 332 962, 068 
SCOLCHISa UL OM a Seema eee eee ane ORE A BRE ore adoenaasccmecor 20, 396 20, 396 
Blackspotteditroutsy-aascseees eneore 3, 381, 240 967, 530 2, 442, 100 6, 790, 870 
hoch: beven! trout: i ..eHet soe fie oentnclie see staan aS. eee eee 46, 500 46, 500 
aketroutea-sescsoe ene cme eee eee 11, 283, 000 33, 114,171 2,719, 473 47,116, 644 
e Brook trouteesceeseen = nee eee ease 2,055, 000 4, 128, 290 5, 891, 033 12,074, 323 
Smelt so. sac oce Cae ct cece eeeeeee as 9, 400, 000 5, 775, 000 9, 400 15, 184, 400 
Grayling Ss eects asses sae comers 150, 000 BIO OOOE Menem ease oes 493, 000 
Crappies 22. 225-s<c 549, 920 549, 920 
Rock bass.....-- 78, 045 78, 045 
Warmouth bass.....-- 1,085 1, 085 
Small-mouth black ba: 96, 745 187, 745 
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SUMMARY, BY SPECIES, OF THE DISTRIBUTION OF FIsH AND Fish Eacs DurRING THE 


Fiscan YEAR 1914—Continued. 


Species. 


Eggs. 


Large-mouth black bass................ 
Sunfish’ (bream) :---<2-ss2seecee-e-<~ 5 
Pickerel-------------- SoS eee esse es cups 


Pike perch pss-c. SERS CRS Ae AH Enea sett 

Wellow: PerChesc2ca- cco. cetecc cis ss cna 

SGRIMEAHMASSS= ee sae ceete cerns eect ee sec 

Wibite:; pPeLrcher 22) secs fee esc ok we 

White bass 
od 


331, 950, 000 
9, 500, 000 


530, 213, 575 


Fingerlings, 
Fry. yearlings, and Total. 
adults. 

Scene eacices 822, 650 822, 650 
Be setae 690, 757 690, 757 
Ba dees Shee 3,075 3,075 
Bee eine eee eee 2, 600 2, 600 
195/914 000)|S2ce seek kee: 517, 864, 000 
179, 924, 389 12,775 189, 437, 164 
TUSG89V O00 ices serene 11, 689, 000 
218, 600, 000 2,000 220, 002, 000 
SNe ad Shcte Sas 4, 450 4, 450 
LOBED! scadacsooneasse: 252, 951, 000 
561408422) ||Seneeeenae eee es 561, 408, 422 
2 S0NOO0NEmeaceoee cee eee 2,510, 000 
TOSS5S4OO0R Maree ee eee 108, 584, 000 
Ae S20 OOOR Earns see eens cme 1, 171,321, 000 
179, 990, 000 3,567 179, 993, 567 
3, 494, 991, 837 22, 438,005 | 4, 047, 643, 417 


ALLOTMENT OF Fish AND Eaes To State Fish COMMISSIONS FOR THE FISCAL 


YEAR 1914. 


Fry. 


9497 °—15——7 


State and species. Eggs. 
- California: 
STOOD eULO Uae seekers aece eae sisfeiies bc se eases sicwisz aoesice 100, 000 
Chinook salmon 25, 323, 645 
SUVETSALMN OMe each pa Seee een ceiiacineectimecte cts soteec oe we cine <6 95, 840 
Colorado: 
IBC KSI) OLECOMLNO Li Umiare tea tater attest ote elena eine seers seisvoce 600, 000 
Idaho: 
IBIRGKS TO fhedeuno Utica settee aria ae eels tice see ee eiee ele ioiole wis seis 205, 000 
RaiMbHOwaurOWbs =! See Asee we acee tt eceserece = SO so ence Serie 150, 000 
Indiana: 
RTOS ONCU ayers tose seiahe eel Amarin Sich eae ae vinmio eee aeib eee 7,500, 000 
Tllinois: 
AIK OMMOLCD:: stance ain hn acer oacicsicceicieivisiosis oes seeeib cee’ fet cee ete st 7,500, 000 
Maine: 
WSTOOKSITOULE then ac, o2,crasiaa secs saehieGhiaee cate cbaesesaceha sent 
Teme mMNOU taste Sete te tee tise einiios sc See teie eee bce ose eRe. 
NanGlockedkSalmOones secre ess ae mae ee aces ciateinizc ote nein eneteaete’s 
Maryland: 
Ren VOW WOW be ence Nec ee ounese cee ae ste ch wise sek ee mec ches 
Massachusetts: 
IE AGKMIASS joie aya rate ote Spejeie = Ciatsinfoie arate elejaisieratele =, gate wiseeis sie stolelere ere ic tain] o apciale Rinieva sions 
Chinookisalimon tee Sessaesese- a alasosek sehen es tte eees Seene eee see 
IBikeimperchy.tercecet en See eee aa see t een Ree Sees 
MAGN 7 WENO Ss Se bacagecosn sedduesspeUaoenconUaDe SeeBONBESObE akc 8, 000, 000 
Michigan: 
Grayiin Sayan seco eon ono eee ee ee eee ee cece Smeets 50, 000 
_ ILE IND ANCOR S tS ade aeGeonosoSek ce pe adecorSscsdecddcosgasseppsece 3, 008, 000 
andloeked!salmont iss. 5... dsesenhcesee ce ose eteesn tees -echas 25, 000 
IKON POUCH er reece em ae ee cee meee manic ace ceeaisieoace 15, 000, 000 
Ser | Ree Sate Me Me See en be Seer eats SHS So crc tea Sele a aed 5, 000, 000 
Minnesota: : 
Haykeynoulina sce one ae = seen wines cae wi oeee ne mcar ceo cciesiccees coc s 250,000 
WANG OGKEGESa NTO Meneses eer et eee tee sees eerie ce iniseie io ais 15, 000 
Steelhead routs 2525-2. S at A athe oh te Se oe Set ee aad. So ae 50, 000 
Missouri: 
ESTO KegiR OU Leaner bees sie re sree care aya see o etere eyes Bi oes eves 50, 000 
RIN DO WathOUbe aes S555 EES EER ease ey. ee gk 50, 000 
Pike merchisser ese egat essaecen. cece cet cktectee ect eucet ose 10, 000, 000 
Montana: 
SC Ka ASS rata race ote operate ere eat oto tae SS ie Steere Sig aes ares ive l no Macias Serene, 
Blackspotiteditroubssase see, jaa eee eee See saa aee wahoo: 636, 240 
HSTOO Ke hhOUUN appre aceeine e aeie saree cine ciowle seis seasiaisistalejn ore eee 200, 000 
UK OSODOUL eee eee tas Ane teinin Sat acre aioe ACRE EI oe. 235 .e Lee 
Wihitefish): 252 Ssacs se eee ei a eictae cpiscieseisi cise ane acleicsiome 2,000, 000 
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ALLOTMENT oF FisH AND Eeas to Stare Fish CoMMISSIONS FOR THE FISCAL 
Year 1914—Continued. 


State and species. Eggs. Fry. | eek 


Nebraska 
(PURO MOLEN—— se oa ee se ee nes 2,000; 000 |... ee 
Rainbow teeuk-- 25.26 6-2 cae ee eee eee TMT eae [nee 
Nevada: 
TPE oy at Le eee RSE ee Ee RE Son oe ene GL!) eee 2 <== 
RaMHOW WOUb. =~ -- - = oo aa ee anne eee ae aes 98,000" |=.~. ..... 5. <|e<ceceseee 
New Hampshire: 
pogo Wout --.-- ~ ee ee ene 79,000... ...... . eee 
and locked salmon =< <2: <<< 2a acon se ee Se nese S000! |" - 3. Sea 
Tambo WWlOU Gs < 5555 8S aes ee ee enna eae oe 20; O00 12... 52-3 see 
Gieokhead tanut.- --5-- 9 a ee ere ee ee ees oa 507000.) 5-2 coe 
VUE Tray dee eee ee SS oe Se Se Se 2 Se SS SES 4; 080, 000! |_ -..=-~. -.. --= see 
New Jersey: 

RR ee ee a ees ee eee eee 210 
Thandlocked salmon: <=" - << 2255552 e nce ae ne eee 10,000 '|= =.=... = Eases 
PIED PORCH = = Soa sae a ae am a i a en no a 2,500, 000 ssccemeeee 
STS ea eee i nea ae a ag eae SEU 3 5 Ae Se ieee ee Ree 3c 500 
Yellow perch ......-...-----------------------+----+--++--+--++2-++-]-+------------ 6,500,000 |.......... 

New York 
Weike (lOU Gs = 535 <n ee ee no 100,000}. - === <<25-|ecoae ene 
Sipolhead trois: 62222 2- 522 o 5 aoc ae eee nnn oe ane 60,000 |. --<<22--== | a5 een 
North Dakota: 
[PTRR POPGR a oo <n = ban san ee a en 5,000; 000 |... <2 -<==<-21-- eee 
Hite WE RENATAG 5 Oe oa a oe rn ee ee 100; 000 |=... .2 222-2 |- See 
Stonihendt geQeik eh 9a ne eae oe a ee ae ee 100, 000 | 2.25.- ==. eee 
Ohio: 
Pike perch << -<- =~ << <5 n= 5 ng no ns wn = = SBF G25 000 > =-- -- <= <a 
VOTO 7S) | eae eee a See EE ee Ee Beno SoA Eee Se 335320, O00 |. - -.25..46 [eee 
Oregon: 
Blackspotted trout - - -..-.....---.--.---------------------------- 200-000 [5.22 26. Saab ae eee 
Blueback salmon 2, 000, 000 | = 
250, 000 


Vermont: 
‘Brook traat.~-.«------.-.<-- 
Bake troot. = - = se 
Landlocked salmon...... 
Spotted catfish - .........-.-- 
Steelhead trout... ==<. -s.---<- 

Washington: 

AR Tero ae Fe SAPO eo a ee er ee 

‘Brak irOtih-— — on een 


Wyoming: 
Hinekspokted. treut=-—-— nn oes 
RTO GOW > 2-25 ee ee en eee 
Rambow Ghoul. =< er Se Soo 5 eee ee ae eae 
Sianlheed trout. = ceo. Se 5 oe Se eee eee | 


Motalis. cc = hogs ey oe ck ee ee One cc eee | 514,237,725 | 


} 


DETAILS OF OUTPUT FOR 1914. 


The following table shows the work of the different stations in 1914, 
the periods of operations, and the eggs and fish furnished by each 
station for distribution. It will be noted that transfers of fish and 
eggs from station to station are frequent. Such transfers are made 
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in the interest of economy and convenience where the shipments 
consist of eggs, and give advantageous distribution centers in the 


case of young fish. 


STATIONS OPERATED AND THE OUTPUT OF EACH FOR THE FiscaL YEAR 1914. 


Output. 
Station and period of : an - 
operation. Species. ihe ne Total. 
Eggs. Fry. | lings, and 
| adults. 
Afognak, Alaska: 
mMbhire yeares. 4...) 8 Blueback salmon......| 3,970,000 Whol sLOo |p ae anc see <= 11, 731, 705 
Humpback salmon....|....-..-.--.- 2 F OSE" SOON |e reson 12, 034, 399 
Silverisalmoneasacc ce |te cesses = SOLOOO) Petee eae ssn 50,000 
Baird, Cal.: | 
HMtire yearso.2.--.-.-< Chinook salmon....-.. 2900) Bese es ccscsae 3,011, 085 3,013, 985 
Battle Creek, Cal.: 
Dee Apr. 22255. 22kee Chinook salmon....-..-- 9, 600, 365 4, 793, 249 838, 906 15, 232, 520 
Hornbrook, Cal.: 
INGVi—Maiyieteceshcctcce Chinook salmon....... 990, 480 ROD" LOO} | Ps Ss scee ane 1, 795, 580 
Rainbow trout.......- 14, 700 BO SSOOU| Esa s a eee 45,000 
Silver salmon.......-- 95, 840 PUBLIC Ud ee eee a ae 2, 632, 300 
Mill Creek, Cal.:@ 
Wee Janae cee snot es Chinook salmon....... Ha 7S22 800 eee cee he eman ho osckcceces 14, 782, 800 
Baker Lake, Wash.: 4 5 
Entire year: ......:.--: Blueback salmon......- 50, 000 2,583, 469 120,000 2, 753, 469 
ERUIEE PDACK Seu MOTs = eee eran | Mae emcee 4,355 4, 355 
Silversalmonec so-so c\ceee sess eee ORG M52 Eo coe sees 936, 152 
Birdsview, Wash.: 4 
Hinitirevy ear: 3.2... -4 = 5 Chinook: salmon. enc|!2 225-2 so-0ce Oe O40 ee ees ctoate 54,940 
Dog salmon.....-. pice SST NS ee eiscc 0895400) |E So ciyocies aro 539, 400 
Humpbackisalmone..2|2- 22. 5-.0- 65267, 5007 |Ea2es sasecee 6, 267, 500 
Silver:salmoner qoceee teenie ec oes Onl 4s Gh 23 he Soe era 5, 154, 412 
Steelhead trout........ 579,000 TOD AAO |e Sa ccs ares ee | 1,331, 225 
Darrington, Wash.: 
TILING yeaTs=s:.5ccsas2 Ghinookisalmone: == --2|-2 -c-<e-- see 535(00,0) 9 ere eee 3,000 
MosisalmMonr so eee ee ly a ee wee (Ape 41 ONS cessoscisiaes 745, 410 
Humpback salmon--22|220.2.5.22.. 560,000! | aescce ance = 565,000 
STLVer SALMON jeans eel ences Sones ZoOPSO0 Ea see ciwoe 250, 390 
Day Creek, Wash.:¢ 
Entire year: ..-:-..---- Silverjsalmoniisss.- <n |asesssee seo 1b-460)0) ll Reeceneorece 12,300 
Duckabush, Wash.: 
Entire year... ../...-<- Chinookssalmonten. se. |s-cesee see ee £25000} Sec cs ccaciwce 42,000 
Dopsalmoneer were =. | steee eee 35096, 000) 2-22 ema 3, 096, 000 
Humpback salmon: 2.2|22_ 2.2222... T2085 000) eee ace cocae 12,085,000 
pilvensalmoOnt ese. connate eee 4,840) 000) 5. -<-5-.026 4, 840,000 
Steelhead trott=-c- =| secs een 60320008 |S os sae cece 603, 000 
Illabott, Wash.:@ 
DN tire year. 2-2... .-- Chingoksssimone-se: = seen eae eee TOORSOOTS Seas se fesse 100, 300 
Doesalmont ey eee |Seeee  e VSP OOON aut <Seec-58 18, 500 
Humpback salmon....).........-... 6835600) |52<0-s5. same 683, 600 
WAIVED SALMON Sites eee ee ete ae BS)(00) |B eeossoreaee 33, 000 
mteelhead trout.--—---4|s2 <2 sce 28 HOUO$ See a aoa ee 287, 505 
Quilcene, Wash.: 
Entire year. .........-. Dog salmonyaeeatas ss cleeckce ese: 4-269) 0001 |e ace et cer 4, 269, 000 
; Eiumpbackisalmon=ss|2222.-e ese: M25 SCOR Ssec- sneer 125, 300 
Suiverisalmoneeee cee |seereeeoeees §36::800))|'Se nce eee asc 536, 800 
Steelhead trout-2-. 2. |522 2-25.22. STOO Seen cem aes 37, 700 
Sultan, Wash.:a 
ntinery@ars.<! 2-502 -..5 Chinooksalmonsesnces |e. case see 1840 300K os acee a= Sac 184,300 
Mosisalmoneere sete [ne eee AMATO SoA Soe ee 4,425 
Humpback salmon....|.......-.-.- TESST OI3s |e Saat ee 1, 387, 923 
Silvensalmonee se cse co. |beess comes TSZSeS0O0b ke dencaccee 1, 828, 300 
Steelhead trout: ..2.. 222 2.22222. T2000) ae sais 2121 112,000 
Battery, Md.: 
AT MAY «jsjcf-eaicine 225 FEGEEIN e328 Ao sso = (Oe 2. cages 1845, 000))|57525- = ses 184,000 
SVT ae mcd Recents Unie ial TESIONCOOH| Mena ese eee 1, 839, 600 
White perch.......... 1,400,000 | 218,600,000 |............ 220, 000, 000 
Yellow perch........:- 9, 000, 000 57,400,000 |..........-- 66, 400, 000 


a For convenience in handling, transfers were made as follows: 


Mill Creek to Baird, 1,360,000 chinook salmon eggs. : 
Baker Lake to Birdsview, 737,000 hompback salmon eggs; to Central Station, 20,000 humpback salmon 


eggs; to Craig Brook, 6,720,000 humpback salmon eggs; 


to Birdsview, 50,000 blueback salmon eggs. 
Birdsview to St. Johnsbury, 100,000 steelhead trout eggs; to Duluth, 50,000 steelhead trout eggs. 
Day Creek to Birdsview, 1,688,000 humpback salmon eggs; 23,000 chinook salmon eggs; 1,222,000 silver 

salmon eggs; 145,400 steelhead trout eggs. 
Mlabott Creek to Birdsview, 200,000 dog salmor eggs; 300,000 silver salmon eggs. 
Sultan to Birdsview, 2,300,000 humpback salmon eggs. 


to Green Lake, 6,520,000 humpback salmon eggs; 
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STATIONS OPERATED AND THE OvuTpPUT oF EACH FOR THE FiscaL YEAR 1914—Con. 


Output. 
Station and period of 6 ; 
operation. Species. a eneer Total. 
Eggs. Fry. ngs, ¥ 
lings, and 
adults. 
Boothbay Harbor, Me.: 
Entire year...:..-.--.- Codseetnts see sese ae science ace aae By 859000)|ea- ce ena ci- 5, 859, 000 
Hlatfish’, 2) esses |b sescee cores 556,08 OOM meena 556, 081, 000 
Haddocks<. 2 2-f2ca-s|ssese sine 8945000) Seeemsnas-=— 894, 000 
WODSter 2 sehoeece noses tee ease eee 173, 500, 000 4,007 173, 504, 007 
Rollocksiesssesceeeeclenece seer 195223; 422 Meee eee ae oe 19, 223, 422 
Bozeman, Mont.:4@ 
NTO yeabsceee eo Blackspotted trout....]..2--.------ 649, 600 39, 500 689, 100 
Brookitroultsamesse-ses|scee scene Pel ees sere ere tek 368, 850 368, 850 
Grayling -easseesscee 150,000 250, 000M tas sce eat 400, 000 
Juake (routes: soseiss asc teccceacnee eeeeres eeeaees 24, 400 24, 400 
Rainbow trout......-.- 505000) |Sasesaneecoe. = 98, 268 148, 268 
steelhead itrout.co san-| see: 55 5ece eee ee ee 8,335 8,335 
Yellowstone, Wyo.:4 
Jilly Aiea serene Blackspotted trout 3, 381, 240 12373000 ea -joscaoaen 3,504, 540 
Bryans Point, Md.:4 
Atpria May tecssose = chee Shades: fase eee esse aceseeeae 27; 088; 060) secs ssasc2e 2 27,088, 060 
pellow percheeesemees semen es BLOT 224 S80)|| aree eee 110, 224, 389 
Cape Vincent, N. Y.: 
Bm firevyeateeane oe eee Brook trout..-..-:---- S99" 000) | Base se seas 899, 000 
Lake herring aie 900000! Eos S Semon 900, 000 
akevtroult yee sece=- BRGPsalcal See 3, 628, 171 
Landlocked salmon...|-.---------- TBE Gane eee 13, 750 
‘Pikeyperchis2j=52: 505 25| see -osiae sees 95/700; 000) es saeaca—e 9, 700, 000 
Rambow, troutscer sas -| o-eeeecoee 8460 M22 ooo) stasis 8, 460 
Wihitelish: sce sanaees eet cee 27, 0005000) Satan saeeee 27,000, 000 
Central Station, Washing- 
ton, D. C.: 
Entire year............ IBYBYAS JOON 5 oboe cbad|saatucassosc||eclcanseaccanc 2, 250 2, 250 
IBTOOK: WOUts=522- 62 hal eee = eee 3 TOO) Parc sate 23, 790 
Catiishiss a s2qsceaeer ens seer os ata | sates cea 800 800 
Crappieraasscseacne esa ese ce eects |aaeemaceasrcee 1,015 1,015 
gmp back salmon. .4|).)--- css = P2508 Pieccrerssiors ta vaie 11, 250 
IPIKe Perches ssse- pecs [sesso ee ssa G00 000N Beers aceeaae 6, 100, 000 
Rain bo waeroulieee ces fe leceen ceeenee 265830 t | soc ee oaeeee 26, 835 
ROCK DasS.2s222-220ce| 225. sess) aes aemseeee 2, 800 2, 800 
Share cceecauce cence a|eaeiseweeess 300/000) .e-s-a2 soe 350, 000 
Small-mouth'black bas|S/).---225> <|aeieei=see-ieee 2,060 2,060 
Smelttcesseecce cece \SaSbeeane See loobussoccodast 9, 400 9, 400 
Sunfish? 32 ).02 scaciecwed| secs ss sect einseceeseaeee 5, 700 5, 700 
Warmouth basso: -6 22) 22505 2-222 aciccstee secre 1,085 1,085 
Wiltitelishs- 22 So Peale ie sceccees 485° 000!)|- cacc2es-me 485, 000 
WWahitenpenchertsrcc-eess| sone ete eee seme eee 2,000 2,000 
pucllowsperchiee. -Seeoc|ssaceaey erie 2, 800, 000 1,350 2,801, 350 
Clackamas, Oreg.: 
imntireyeat=--2-------- Brooks trout srs < aceem sles sehi-eeae eeemieeeaeciee 28,000 28,000 
Chinook salmon....... 75,000 9,078,055 602, 300 9, 755, 355 
Gakeitrout ccc seoeciqcecc|sioee ci-eiecnis| eames asmets 660 660 
ano WatlOUlbe=es see |ece sea eeel= L75001| Saco seceaa 17,500 
Silvensalinoneeseseeee Sees oes G3G5900 0 Beceem atari 636, 900 
Steelhead! trowt..2- 2-22). 525.--22. 85357008 | Se -taesaseetae 853, 700 
Applegate, Oreg.: 
Miineryeateeee sees Chinook:salmonies-see| eeseasceons SL 4892 ascents 31, 439 
Silvenisalmoneeceepoce|snccoeeneees 4° 37241 Obl saccacse aces 4,372, 410 
Steelhead trout 2/2225) 0 2.26. cree 116852785) eas ects-o ater 168, 278 
Big White Salmon, 
Wash.:4@ 
INOvea Mares Chinook salmone-= === |25-----25-e6 14, 407, 500 567, 948 14,975, 448 
Illinois River, Oreg.: 
Marchintecposcoe onsen es Chinookssalmonieer=s-|ss-ee eee G59 5750 he enceamane 659, 750 
pilversalimonmonseeoees |p San ees eee 8045750" |-ceceeenece 804, 755 
Little White Salmon, | 
Wash.:@ 
Hntire year 5-2 ..-.--- Chinook salmon=t esas eos 16, 348, 400 562, 557 16,910, 957 


a For convenience in handling, transfers were made as follows: 


Bozeman to Clackamas, 4,000 blackspotted trout fry; to Leadville, 50,000 grayling eggs; to Northville, 
50,000 grayling eggs; to Erwin, 10,000 rainbow trout eggs. 
Yellowstone to Leadville, 1,700,000 blackspotted trout eggs; to Bozeman, 801,920 blackspotted trout eggs; 
to Spearfish, 1,003,200 blackspotted trout eggs. 
Bryans Point to Central Station, 3,900,000 yellow perch eggs; 511,000 shad eggs. ; 
Big White Salmon to Clackamas, 1,275,000 chinook salmon eggs; to Seufert’s Cannery, 4,584,000 chinook 


salmon eggs. 


Little White Salmon to Clackamas, 7,828,000 chinook salmon eggs. 
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STATIONS OPERATED AND THE OUTPUT OF EACH FOR THE FiscaAL YEAR 1914—Con. 


Station and period of 
operation. 


Clackamas, Oreg.—Contd. 

Lower Rogue River 
Oreg.:4 

Entire year......-...-- 


) 


Rogue River, Oreg.: 
Entire year.......-...- 


Willamette River, Oreg.: 

Duly JM) pee eee i= eo 
Cold Springs, Ga.: 

Emtirery ear. o2 55.2.5. 


Craig Brook, Me.:@ 
Hntire year... .....--.- 


Up per Penobscot, Me.: 
BM= MAY Nc csceeece cae 
Duluth, Minn.:a 

Entire VOR mac sees ac 


Edenton, N. C.: 
Entire year...........- 


Weldon, N. C.: 
Apr. ~May, Seen <= lena 
Erwin, Tenn.: 
MNtIrenyeats ee... - =: 2. 


Gloucester, Mass.: a 
Entire year...........- 


Green Lake, Me.: 
Entire year......-.--.- 


Grand Lake 
Me.:4@ 
Hntirely ealasceeeerease 


Stream, 


Species. 


Eggs. 


Output. 


Fry. 


Chinook salmon....... 
Silver salmon........- 


Blackspotted trout. .-. 
Chinook salmon....-.. 


Atlantic salmon......- 
Brook trout: -=.--- 2.22 
Humpback salmon... . 
Landlocked salmon... 
Rainbow trout......-- 


Brookstroutees. sos. 
Wakentrowtes seca escee 
Landlocked salmon... 
Rainbow trout........ 
Steelhead trout......-. 
Pike perch...... ae 
Wihitefishisssss2se2e- -- 


Striped bass........... 


IBlackibasseeereaaes se: 
Brook troutee-ses---.- 
Car] 


Small-mouth black 
bass. 
Sunfisheerssosstscesee 


Mobster ssen-eeeros ces 
POllockeese mes sass 5. 


IBTOORstrouttesce sae ee 


Humpback salmon... . 
Wake vroubiec =<. 2-2 


Landlocked salmon. - . 


276, 000 


a For convenience in handling, transfers were made as follows: 


Lower Rogue River to Rogue River, 
Craig Brook to Central Station, 269 


Station, 7,427,000 Atlantic salmon eggs 
Duluth'to Green Lake, 100,000 lake trout; to St. Johnsbury, 100,000; to Clackamas, 25,000; to Bozeman, 
25,000; to Spearfish, 25, 000 lake trout eggs. 


Gloucester to Boothbay Harbor, 38,921, 3000 pe 
Grand Lake Stream to Duluth, 50, 7000: to 


ollock eggs. 
ozeman, 25,000; to Cape Vincent, 15,000; to Nashua, 25,000; 


120, 860 
1, 499, 685 


17, 630 
2, 266, 714 
1,127, 892 
1, 208, 030 


3, 327,000 


2, 400, 000 
15,750,000 


64, 780, 000 
242,010, 000 
107, 690, 000 

6, 490, 000 
542, 185, 000 


312, 486 


1,300,000 silver salmon eggs. 
fingerling and 14 adult eiiadiver ed salmon; to Upper Penobscot 


Finger- 
lings, year- 
lings, and 
adults. 


2, 565, 500 


56, 709 


Total. 


120, 860 
1, 499, 685 


17, 630 
3, 266, 714 
1,155; 150 
1, 208,030 


-3, 327,000 


60, 425 
1, 716 
23, 665 


345, 569 
55, 590 
2,917, 072 


2, 244, 719 


326, 000 
17,000, 500 
43,000 
4,000 

48, 700 

2, 400, 000 
15,750,000 


8,025 
29, 423; 000 
230 


11, 689,000 


64, 780, 000 
242) 010, 000 
107, 690, 000 

6, 490, 000 
542, 185, 000 


433, 400 
4, 300; 600 
89, 153 
219,931 
15, 175,000 


645, 195 


to St. Johnsbury, 50,000 landlocked salmon eggs; to Green Lake, 90,000 landlocked salmon fry. 
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STATIONS OPERATED AND THE Output or EAcH FoR THE FiscaAL YEAR 1914—Con. 


Output. 
Station and period of Species. Finger- Total. 
peration. lings, yeor- 
, yea: 
Eggs. Fry. lings, and 
adults. 
Homer, Minn.: 
Entire year...........- Black bass san nsoe ces eee cee eel ene ets 12, 456 12, 456 
Catiishe. 22tesc- oats | see e tre al oe ca eee 10, 700 10, 700 
Crappie wet aase coe a eee Gk eae eee ee 306, 500 306, 500 
Rikewperchyeissceooe cle nce scr ie OUOSS O00 |sace cts =.= Sts 6, 084, 000 
Smal =m Outhy pylealGsk4| teases ace aeee ee eee 3,000 3, 000 
ass. 
Sumifish 32226 36 oe | Sel ocecen clear eee 318, 384 313, 384 
Wellow perch sts coe esa cee cota eee eee ae 4,125 4,125 
Leadville, Colo.: a 
ntinevyeatess-ss-s225 Blackspottedtroutoces| te see ee petoeeeeeee ae 1,879, 500 1,879, 500 
Brookitrout-o-.ssesse. 1,875, 000 120,000 | 1,934, 200 3,929, 200 
Granilinto ene 2 Eee | eG as ee ABTOOOHN EE = cectee see 45,000 
AIM PO Ws LOUts sence | soe eon alee eee ee cers 267,900 267, 900 
Mammoth Spring, Ark.: a 
Hnpireyeatensess- 2s se Blackihasssesece ne estore sacae feet et emma 7,480 7,480 
VOCKAD ASS Shas se eee oe | tere enon | See cement 22, 250 22, 250 
Se oun Daltarcies |e ese ya ee See eee 36,389 36, 389 
ass. 
Friars Point, Miss.: a 
ly SANs Pe ee see ce Black bass: ss-ee ec scee | te eee ncee ter eens ere 9, 550 9, 550 
Catfish Sse. Se ey || er, dae | AE Eee 2, 782 2, 782 
Bunafishiens SS ae | ee ea ee | nee eee 8, 205 8, 205 
Manchester, Iowa: @ 
intire yearse. so... sec 5 BTOORATOUb eee istas lee tee tell See cee co omeeats 319, 800 319, 800 
Rainbow trout......-.- CUP FE |Peaaaahueacsac 63, 800 955, 800 
Pike perch. s eae. S| ase T8005 0000 |"aimcicee sane 1, 800, 000 
ROCK DAaSS. 42 sec See nal ee eases calle oerere 300 300 
Smaillsnouthab ares peewee al een eee eee 75 75 
bass. 
Bellevue, Towa: @ : 
July-Novs.- <2 ------- 5 Black bass =.2<!2 6 66, 395 66, 395 
Butalo mish! Sess 133, 000 133, 000 
Carpreecconcte eto) 222, 925 222, 925 
Cathisheee see eee 396, 600 396, 600 
Crappieteceas eee sce 106, 140 106, 140 
Pickerelsss:te ssc. o eee 3,075 3,075 
Bike esc teecse eee. 1,300 1, 300 
Sori chee eee ees 50, 185 50, 185 
White bass:so- sero ose 4,450 4,450 
Yellow perch.......... 1,430 1,430 
North MeGregor, 
Towa: @ 
ept.-Oct....2-55:.2..2 Bilsekbasss-- 2) ae. eerie: 6,475 6,475 
Bufialowish== 2-7-5222 14,000 14, 000 
Carpasccsesecceesse ee 7,000 7,000 
Catfishvees bene seme 50, 138 50, 138 
Crappieca: scence eee 86, 000 86, 000 
Pike ee Sse ee 1,300 1,300 
Sunfishtse ano a eee 154, 600 154, 600 
Yellow perch.......... 700 700 
Nashua, N. H. 
Entire year......-..... Brook trout. -=2- =... .- 9, 600 899, 600 
Landlocked salmon. ..}..........-.- 4,000 17,110 21,110 
Rainbow troulbes see. el seeeeeoeeeee 2 SiS sil ee ote 41,795 
Smenmaucy Pulaieiks see acc eeee 35, 000 300 35, 300 
ass. 
Steslheaditrotitesccs ene |i secrete eal eee eee 89,085 89,085 
Neosho, Mo.: @ 
Entire year............ Black bass 4, 200 4, 200 
CarpessAvecons bie 251 251 
Crappiesos ee ae eS 7,900 7,900 
PIkSMPerchsy gece se ees Sees Seen bee Ppa OONOUON |e ses secee 3, 100, 000 
Rainbow trout 104, 415 179, 665 
ROCK Dass saemee cee eee 29,340 29, 340 
Small-mouth black 27 27 
bass. 
Sunfish . Sooo eo ceclae ome eee eee eee 16, 250 16, 250 


a For convenience in handling, transfers were made as follows: 

Leadville to Clackamas, 100,000; to Wytheville, 150,000; to Bozeman, 500,000 brook trout eggs. 

Mammoth Spring to Neosho, 1,000 small-mouth bass; to Quincy, 6,620 small-mouth bass; to Tupelo, 10,000 
rock bass; to Quincey, 5,400 rock bass. 

Friars Point to Mammoth Spring, 2,690 sunfish, 387 catfish. 

Manchester to Duluth, 45,000; to Northville, 61,000; to Central Station, 12,250 rainbow trout eggs; to 
Neosho, 3,000 brook trout fingerlings. 

Bellevue to St. Johnsbury, 200 catfish; to Nashua, 300 catfish; to Quincey, 450 white bass and 1,000 carp. 

North McGregor to St. Johnsbury, 138 catfish and 500 black bass; to Nashua, 300 sunfish. ‘ 

Neosho to Quincy, 27,900 rock bass, 9,500 sunfish, 86 carp; to Leadville, 200 black bass, 219,000 rainbow 
trout eggs, 18,500 rainbow trout fingerlings; to Manchester, 3,000 brook trout fingerlings. 
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STATIONS OPERATED AND THE OuTpuT OF EACH FOR THE FiscaL YEAR 1914—Con. 


Station and period of 
operation. 


Northville, Mich.: @ 
Entire year...........- 


Charlevoix, Mich.: 

HOD Mar sate cciscece 
Detroit, Mich.:@ 

Apr =May): sa2-5-<'--- 


Sault Ste Marie, Mich.: 
ASPT.—Ma yi. «2... s2-----5 


Put-in Bay, Ohio: @ 
Entire year.......-.... 


Quincy, Ill.: a 
Entire'year....-<-..-. 


St. Johnsbury, Vt.: 4 
Rntire year... .---.. 


Holden, Vt.: 
Entire year:..--2.:5--- 


Swanton, Vt.: e 


CAPT MAY pe nee siecic ese 


San Marcos, Tex.: 
Hntire}year,..: =: ..-2 =. 


Spearfish, S. Dak.: 
Entire year........---- 


Tupelo, Miss.: 
Mntiretyear: 2. <.255.- 


Rosedale, Miss.:@ 
PAUP eras sere itisclarsae see 


Species. 


Brook outs a. cee sees 
(Grayling ee tes... 5-ct 
Haketroute os. seesee 


ake tout so. -ccc< 


Pikejperchis.c5 5 22sec = 
Whitefish 7322-2... 2..- 


Take troutasseccunecs = 
WCefisht=s sea sc2 ec ccicine 


Daketrout:.scc2s-.s68 
Pike wperch)ss. cere 
Wihitefishe 2222 ooo es 


CTAPDIC cies aan eetieeces- 
Pike" perch =... -\.5-<i--2- 
Sunfish se ceecesscccies 
Yellow perch.........- 


Brook trouti--.-.244- - 

Lake trout::..<22--<- 

Landlocked salmon. . . 

Small-mouth black 
bass. 

Steelhead trout......-.. 


Brook trout... 2. ...2. <2 
Make dovitisa. saac= ose 
Landlocked salmon... 
Steelhead trout........ 


Pike perchccecscescc 
Yellow perch.-----..-- 


Blackspotted trout... . 
Brook trouts--2-5-.-..- 


iBlackabassessaa-0-5 2265 
Crappie Sate eee 
Sunfishet? 2). 


Catfishi= 238252. 5-cecee 


Output. 

‘A Finger- 
ings, year- 
Eggs. Fry. lings, and 

adults. 
Delta ae cae ace 706, 000 3,000 
cp thee haa ASKODOL| Sic sece ea. 
TO*5O8 O00) [Parsee Se Re alec Satecec cc 
te aa 57,000 3,000 
SAO SS 3,000 52, 800 
SLGae eect eta eee eee 7,100 
Apace ae 15008000! | 50s ces 
30,000, 000 2531030 O00!) 2.) cess nie 
5,100,000 | 96,000,000 |...........- 
pea A pact a 3,500,000 |..........-- 
i Aa at 25:(000/000) |... ....-22- 
Seay S61, 000K |e. caesee tee 
281,725,000 | 69,600,000 |.........-.. 
121, 480,000 | 163,200,000 |............ 
PATA R SM lies ie = See. 151,573 
Paes Ens 150, 000 220 
Be ois tS res] Nye tapeocfor Siaseslefos 899 
yap ets | Lata. celeron 93, 934 
iene A Stal Be rue ae | 44,313 
pare aati 2790000) |Seneee ee eee 
Bw) 47a |) APE eee i 40,015 
Se EE Tel (RP eer ee Ee 6,550 
180, 000 978, 000 334, 988 
ES SES 16, 000 21,000 
pea an Ol | aie are eo Rg 3, 400 
REPRE Bie 33, 000 3, 150 
CCE wh th eet sik WES Fe 40,000 
Lhd ees Ee 530, 000 13, 330 
Si ee eee | Kan ae ae aa 15, 000 
eased tithes ares eS 18, 125 
NE PR CoIE al DOE Petiag soi oe 40, 860 
20,225,000 | 58,100,000 |...........- 
500, 000 9;500),000 |..---..---.- 
Basak PIM. Jae canis 470, 297 
emis oe aati | Se eeemeeewians S 150 
pte rae a dete Saat 2,100 
Sere taimieveleis ei |e taresis/etwislajete, nies 3,930 
fas Rene See 210, 000 548, 100 
Pa spear Ce ne ae 848, 375 
SPERNR EE aLSo oul ets ot 20,010 
eee een Cia iam ees 46, 500 
aa eG 214 RN ION pe 94, 700 
ee Re Se ee ee 94, 640 
PEPE RCA Can Lanne 17,730 
2 Wanton s Naa Oeiee a eeeeobce 600 
MUSES SPR MR 46, 950 
440 


a For convenience in handling, transfers were made as follows: 
Northville to Duluth, 3,684,000; to Cape Vincent, 4,000,000; to Put in Bay, 1,000,000 lake trout eggs; to 
Charlevoix, 11,500,000 lake trout eggs. 
Detroit to Central Station, 500,000 whitefish eggs; to ‘‘Soo”’ Station, 25,000,000 whitefish eggs; to Duluth, 


20,000,000 pike perch. 


Total. 


11, 500, 000 


55, 530, 000 
101, 100, 000 


3, 500, 000 
25, 000, 000 


861, 000 
351, 325, 000 
284, 680, 000 


151,573 


1, 492, 988 
37,000 
3, 400 
36, 150 


40, 000 


543, 330 
15,000 
18, 125 
40, 860 


78, 325, 000 
10; 000, 000 


470, 297 
150 

2, 100 
3,930 


758, 100 
848,375 
20,010 
46,500 
94; 700 
94; 640 


17, 730 
600 
46, 950 
440 


Put-in Bay to Homer, 7,000,000; to Manchester, 4,000,000; to Wytheville, 2,000,000; to Neosho, 4,000,000; 


to Cape Vincent, 10,000,000; to Quincy, 3,000,000; to Central Station, 7,000,000 pike perch eggs. 


Quincy to Leadville, 375 black bass; to Cold Springs, 211 yellow perch; to Mammoth Spring, 2,400 
crappie, 1,650 catfish; to Homer, 350 crappie, 149 black bass. f f 
St. Johnsbury to Holden, 402,190 brook trout eggs; to Central Station, 25,000 brook trout eggs; to Nashua, 


59,138 brook trout fry. 


Mi 
Rosedale to Tupelo, 1,015 black bass, 800 catfish. 
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SraTIONS OPERATED AND THE OuTPuT OF EACH FOR THE FiscaL YEAR 1914—Con. 


Station and period of 
operation. 


White Sulphur Springs, 
W. Va.: 
‘Entireyear....*.------ 


Woods Hole, Mass.: 
Bntire year...........- 


Wytheville, Va.: @ 


Entire year........-.-- 


Yes Bay, Alaska: 
Hintirelyear..--.-.----- 


Species. 


bass. 


Flatfish 


Black bass 


Pike perch 


Rainbow trout 
Rock bass... - - 


Brook trout. ~ 


Blueback salmon....-. 
Humpback salmon.... 


Output. 
' Finger- 
Eggs. ings, year- 
Fry. lings,and 
adults. 
waotes Sel Sck |Seaeeeiaeeones 4,075 
SAREE OOO (Boo Smad bose 904, 105 
See dnacercellonGceac cn ssenc 75, 710 
Saoek pepe 2050005 |Sa= = .-e2< 2 
182, 312, 000 
3738, 230, 000 
2,510, 000 
a attsitereisisiae te weetouneieiteties 21,775 
SRL ARS Seeeae Ree te ene 114, 600 
By Reta ao es 18004000" Beeeeea eee 
GRO U8 Secsereccs core 517, 40) 
SN ee ose enasa deeeie see 1,875 
2,000;000°| 42, 726,400 |.2..222...-. 
see es [Pp 74500; 0008 | a2. 2 Se seer 
530, 213,575 |3,495, 824,837 | 22, 567, 747 


a For convenience in handling, transfers were made as follows: 
Wytheville to Quincey, 2,165 rock bass; to White Sulphur Springs, 35,250 rainbow trout fingerlings; to 
Erwin, 508,600; to Central Station, 25,000; to Leadville, 531,000; to Nashua, 110,000; to Cape Vincent, 25,000 


rainbow trout eggs. 


The eggs hatched at the main stations 


Total. 


4,075 
904) 105 
75,710 
20, 000 


182, 312, 000 
373, 230, 000 
2) 510, 000 


44,726, 400 
4” 500; 000 


4, 048, 606, 159 


listed in the foregoing table 


are in many cases obtained from auxiliary sources, usually temporary 
stations occupied during the season only, or, in some instances, mere 


camps which are shifted from year to year. 


In the Great Lakes and 


off the New England coast collections are made by the Bureau’s vessels 


or boats in favorable localities. 


The following temporary stations 
and collecting points furnished eggs of the given species for the main 
hatcheries during 1914: 


List or Eaa-Cotiectinae Srations, 1914. 


Station. 


Period of operation. 


Alaska: 
Eagle Lake 


Ketchikan Creek....... 
Uganak Lake.......-.-. 


Colorado: 


Antero Reservoir......- 
Cheesman Lake........ 


Edith Lake 
Eldora Lake 


Seven Lakes 


SE ORS ere tes \June 9-June 30.. -. 

Smiths) Pondsi2--- ceca Oct. 25-Nov. 28... 

Stotts’ Ponds223s. 2.8.2.2 Oct: 5—Octs 21 se5- 2a. we 

Turquoise Lake.........-- Oct. 14-Nov. 22........- 

Mnevaiaket so. vee foc. Oct? 2iT-Nov. 12. seen 

Wellington Lake........-- Oct. 16-Nov. 25... 
Connecticut: 

ING Hele coaches douesancc Mar. 20-Apr. 4.... 
Maine: , 

Portlandemecuesss cee sees July-September... 
Massachusetts: 

IBostones ase sce ak cons ote NOV I=DeGwtSs ssccaccenc 


ROCK POLbsaasae cae oe tenets May l=Tulywl522. 44<5e 
Jan. 26-Apr. 8..... 


Wequoit 


Engelbrecht Lake... .-.. 
Musgroves Lake........ 


September 


May 30-Oct. 27.........- 


June 1-—Oct..26..... - ose =. 


May 7-May 16...-.- 
Apr. 7-May 15..... 
Oct. 15-Noy. 15 


(July 1-July 11...-.. 


Species handled. 


Blueback salmon. 
Humpback salmon. 
Blueback salmon. 
Rainbow trout. 


0. 
Brook trout. 


Flatfish. 

Lobster. 
Do. 
Do. 

Flatfish. 


\Blackspotted and rainbow trout. 
Brook trout. 
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Station. 


Michigan: 
INWMAGMeSS.cecsecctns sue toca 
IBayeClivecessee ence ckcmese 
IBellonislatasae as cc 8 en cote 
Charitygisland==scoseee- ce 
Dens Le Oe See Cee eee 
aINPONt- aoeeo=e eens 
ranktontasemseseeeee cece 
Grassy Island.... 
IslotRioyale<a-isseetesocee 
Keweenaw Point 


pManistiquelss-c- =. --=- = 


MAN OQUGLLO: 2255 <-atceetce 
Mionroe)..csiscs-nsacniee ese 
Wiiren shal ee a aS 
Naubinway 
Ontonagon 


Staamese  s= ee 


St. Joseph 
Minnesota: 

Grand Marais 
Montana: 


New York: 
Three Mile Bay 
Ohio: 
Kellys Island 


Middle Bass 


INO) TUBE CR eR Es me ae 
Port Clinton 


Oregon: 
HagleiCreck 2-06 aes 
Eagle and Tanner Creeks... 

Thode I[sland: 

AN tela (0) de laa ee ae er 

South Dakota: 

Sandi @reeka=-5-8eee ee 
Schmidts Lakes........... 

Vermont: 

ASSoCey el UD BW pe es es 
Darling Pond 


Lake Mitchell..-.-..-..-.. Oct: 1=Deesi9sse sna. Fe 
Wyoming: 
Clear Crook oe (July 1-Suly,23--.....2..- 


Cubi Creek seo se Asse 


Rakei@ampes eases cee 
Pelicani@reek. 22232525. oe 
Thumb Camp 


\June 15-June 30 
ia T= InuliyelOl ee eee 


leaned 1-July 23 


Period of operation. 


Oct. 24-Dece. 16 
Oct. 20-Nov. 14 


Sept. 21—Nov. 12.......- 
Oeta5=Novs 2-2 3.22588 
Oct 30=NoVve 225. = 
{Nov. 28-Dec. 9 


Nov. 22-Nov. 27 
Oct. 22-Nov-13. & 2 

Octs29=Novwe29. 225.5. 
(Dec. I=Deciios tia. 2482 
Oct. 30-Nov. 28 


Apr. 7-May 15 
Mar. 9-May 6 


Nov. 15-Nov. 30......... 


ue 12-Nov. 30 
Apr. 12-Apr. 30 
INovs'6-DeenGii 5). lan: 
Wed 12-Apr. 28 

Noy. 3-Dec. 4 
{ape Slay 2 Petes eee 
Noy. 6-Dee. 4 
ees 1-May 7 


Sept. 1-Oct. 31 
Apr. 1-June 20 


Mar. 9-Apr. 15 


Oct. 20-Jan. 15 
Oct. 20-Dee. 20 


Sept-16-Jan-9) 22.. 22:02 
TUlye28SNOvVaA28 ones noe 


June 18-June 30........- 


June 16—June 30 
May 30-June 30......-.- 
June 10-June 30 
June 1-June 21 


Novy. 16-Nov. 30.......-.. 
Nov. 10-Nov. 25......... 
Apr. 1l-Apr. 28... .....-. 


Species handled. 


Whitefish. 

Lake trout. 

Pike perch. 

Whitefish. 
Do. 

Lake trout. 
Do. 


De. 
Whitefish. 


Lake trout and whitefish. 


Lake trout. 


\Lake trout and whitefish. 


\ 
f 


\ 


Lake trout. 
Whitefish. 
Lake trout. 
Whitefish. 
Lake trout. 
Lake trout. 
Do. 


Grayling. 
Rainbow trout. 


Lake herring. 


Whitefish. 


Pike perch. 


Do. 


Chinook salmon. 
Steelhead trout. 


Flatfish. 


Brook trout. 
Do. 


\Lake trout and whitefish. 


\Whitefish and pike perch. 


\Whitefish and pike perch. 


} 


Landlocked salmon. 


Brook trout. 
Do. 


Blackspotted trout. 


DETAILS OF DISTRIBUTION OF FISH AND EGGS DURING THE FISCAL 
YEAR 1914. 


Disposition. 


CATFISH 


Finger- 
lings, 
yearlings, 
and 
adults. 


Alabama: 
Andalusia, Radford’s pond 
Ariton, Patterson’s pond 
Clayton, R 
Comer, 


ichards’s mill pond 


Pruett Pondss ase 


100 
100 
200 | 
200 |, 


Disposition. 


Alabama—Continued. 
Cullman, Besch’s pond 
Erin, Lackey’s pond 
Geneva, Lawhon’s pond 
Hanceville, Ashwander’s pond 


Finger- 
lings, 
yearlings, 
and 
adults. 


200 
100 
100 
200 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 
CATFISH—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults 
Alabama—Continued. 
Inverness, Pickett’s pond ...........-. 100 
Seale; Benton Pond: 22 fe. 200 
West Point, Gum Pond............... 400 
Arizona: 
Flagstaff, Babbit’s lake............... 400 
Bi gen Ronde seas cere 200 
Cedar hakesseses Pec 200 
Merino?sipondseesssee eee 100 
Moritz Wakes. cc aeons 200 
Mormon Wake! 2--ee-seosee 300 
Soldier lakes 2222) eesseee 100 
Kirkland, Genung’s pond............. 100 
Arkansas: 
Gravette, Dow’s pond.............-..- 166 
Hiwasse, Spout Springs Pond......... 150 
Magnolia, MeWilliams’s pond........- 100 
Panis, Rieders pond. .c-s.--ce-see eee. 166 
Colorado: 
Arlington, Best Reservoir............. ‘200 
Durango, Fairfield Pond.............. 200 
Falcon, Falling Waters Lake.......... 100 
Connecticut: 
Winsted, Moorville Pond............. 200 
Florida: 
Como, uake’Como-. <).-<s<s4--+. ss-een 100 
Georgia: 
Columbus; Ram) Pond. 2222.2... e.-. 100 
Covington, Freestone Pond. .......... 81 
Wellowihiver: casos. csseo. 243 
Crawfordville, Little River............ 120 
Ogeechee River........ 120 
Durand; Dienonspond------ sees e sees. 200 
Lagrange, Callaway’s pond. ........... 150 
Lithonia, Honey Creek Pond.........- 81 
Norwood, Ray’s pond BL tie inne sets 120 
Swain’s pond. sc isss-. sce e 120 
Warrenton, Bear’s pond.............. 100 
ihowe’sipond=< 24 42-sscse 2 100 
White Plains, Grimes’s pond.......... 81 
Tilinois: 
Alpha, 'Crescent Lake .. <<: ..:..<. 02s. 600 
Benton; Doty’spondsass- se see ee ceeee 300 
Spring Bond. sas ee eeenene 300 
Carbondale, Thompson’s lake. ........ 300 
Effingham, Van Camp Pond.......... 200 
Galesburg, Soangetaha Club Pond. . .. 400 
Meredosia, Meredosia Bay.....-......- 140 
Mississippi River.........- 26, 082 
Sandwich, Fox River................- 154 
Indiana: 
“Anpola:, Bass Wake on.2cckeseee sees 640 
ox Wake. cic. etek ue eae 320 
Jimerson’ Dake! ~..../422222.2< 320 
Make Jamess ccc se ascecaceseene 320 
Marshibiaktessccccss ccc aeeeees 320 
Otterdialkie cS 320 
Pireon Pakeck. 3. seen Bee 320 
GilversMake: sss S77 Ge ees 320 
Snows Baker astro: 5 eee 320 
Chilis Mel River es cs cose eee 400 
Indianapolis, Buck Creek............. 400 
Bagle Creek............- 400 
Lagrange, Pigeon River Pond... ....... 400 
Mount Vernon, Cedar Lake........... 100 
Orland, Lime ore eps aig Rae 400 
Mudviake tes 25 = See 400 
Williamsburg, Cates’s pond. .......... 200 
Towa: 
Bellevue, Mississippi River... ..... ---| 390,000 
Dyersville, Maquoketa River, North 
MONO He Macaca g Uap oa nae eee 1,500 
Manchester, Maquoketa River......... 4,500 
North McGregor, Mississippi River... . 50,000 | 
Kansas: 
Cheney, Walter’s pond...............- 100 
Codeli, Stockwood Creek .............- 100 
Edmond, Clear Lake. <- ii... ..cece 100 


| 


| North Carolina: 


Disposition. 


Kansas—Continued. 
Faulkner, Sunnyslope Pond 
Frontenac, Anderson’s pond 

Dobson?s pond se s-5 js. 2 
Fishing Club ponds.....--. 
Haderlein’s pond.......... 


Luray, Langley’s pond................ 
Winona, Fel 


Kentucky: 
Fidelo, Garrott’s pond 
Hodgenville, Cromwell’s pond......... 
Green River, South Fork. 
Nolynn Creek....:...... 
Nolynn Creek, North 
Ones =. A eee eee 
Thomas’s pond.......... 
McBrayer, Salt River 
New Siead, Little River 
Pembroke, Brewer’s pond............- 
Slaughterville, Railroad Lake 
Vine Grove, County Pond............. 
Maryland: 
Antietam, Potomac River............- 
Stemmers Run, Lily Pond 
Massachusetts: 
Fitchburg, Watatic Pond............- 
Lee, Stockbridge Lake 
Bor nedeld, Elm Pond 
Michigan: 
Wetmore, Grimes Lake 
Hartney Lake 
Mississippi: ] 
Blue Mountain, Rutherford’s pond. ... 
Mantee, Mantee Lake 
New Houlka, Schooner Creek 
Schooner Lake.......... 
Thomas’s pond 
Pontotoc, Ridgeway Lake............. 
Ripley, Booker’s pond 
Union, Walters’s pond 
Missouri: 
Billings, Stock Pond 
Dixon, Gasconade River 
Doe Run, Rose Hill Pond............. 
Festus, Byrd’s pond 
Mansfield, Scott’s 
Mount Leonard, Island Lake.......... 
Rutledge, Adams’s pond 
Seligman, Roller’s pond............... 
Montana: 
Townsend, Maxwell Creek 
New Hampshire: 
Concord, Contoocook River 
New Jersey: 
Westfield, Jackman’s pond............ 
New Mexico: 
Algodones, Rolando’s pond 
Chamita, Rio Grande 
Colmor, Ocate River 
Magdalena, Datil Pond................ 
Cox’s pond 
Servilleta, Rio Grande................. 
Socorro, Evergreen Ranch Pond 
New York: 
Addison, Canisteo River............... 
Eden Center, Maltbie’s pond 
Newburg, Burkett’s pond 


Goats branch) Ponds. 35595. 5. eee ee 
High Point, Pierce’s pond.........-.-.- } 
Matthews, Bost’s pond... 22s ee | 
Pine Hall, Dan River 
Reidsville, Griffin’s mill pond.......... 


Finger- 
lings, 
yearlings, 
and 


adults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


CATFISH—Continued. 


Disposition. 


North Dakota: 

Bottineau, Lake McArthur............ 
Lake Metegoshe........... 
arsone bakes ccses ace <1 

Devils Lake, Devils Lake........--.-- 


hio: 

Belle Valley, Davis’s pond..........-- 
Bradford, Greenville Creek...........- 
Columbus, Little Darby Creek: ......-- 
Mount Healthy, Clover Nook Pond.... 
Washington Court House, Paint Creek 
Rattlesnake 
. Creek... 

Oklahoma: 
Cushing, Dunkin’s pond........------ 
Guymon, Hover’s pond.........--..-- 
Childers’s pond’. ...--.:--... 
Okmulgee, Crume’s lake..........---- 
Stillwater, Davis’s pond............-.-. 
Twin Mills Pond......-...... 


Oregon: 
Corvallis, Berthold’s lake. ..........-- 
Sheridan, Graves’s lake..........-.-.-- 
SambnillGRiven.anasce- ve sace 
Pennsylvania: 

‘Ashland. Ramers Rum. . fo s2-seee sae 
Bloomsburg, Fishing Creek. ........-- 
Cherry Tree, Kneedlers Hole Pond... - 
Claysburg, Beaverdam Creek. ......-- 
Du Bois, Lillcrest Pond...........--- 
Elizabethville, Ice Dam Creek. ....-.-. 
Factoryville, Lake Kewana.........-. 
Mathewson Pond....-..-- 
Good Spring, Herb’s pond. .....-...-. 
Hosensack, Indian Creek............-- 
indiana, waurel Rum. ~ 5. .-)26 2). =< 2-5 
Indian Creek, Water Company Lake... 
Lancaster, Conestoga River.......--.- 
Marietta, Clarks Pondis. J. 2.-.5. 22202 
Minersville, Pine Hill Pond..........-. 
Rohrsville Pond.......--- 

Pequea, Susquehanna River.-..:.....-. 
Philadelphia, Park Aquarium. ....... 
Philipsburg, Batchelor Pond 
Frog Hollow Pond 
Lake Lochmond 

Mares Pond 
Runks Pond 
Steinens Pond 

Pine Grove, Swatara Creek. .......... 
Pottsville, Naders Pond............--. 
. Schuylkill Haven Pond.... 
Tumbling Rune = sees oe ae 
Rauschs, Koenigs Creek......-...----- 
vaTISGhS WO ansehen ae 
Reading, Tulpehocken Creek.........-. 
Rowland, Lake Teedyuscung....-..... 
Little’ Tink=Pond< 2222.32 
Wescolang Lake........--.- 
VUSSoll eblallesipondies ecece sense 222s 
Scranton, Moosic Lake............-.-- 
Stillwater, Kelchners Run. ....-.-..-.- 


Flowing Spring Pond. . 

Three Mile Run.....-... 
Winburne, Ericson’s pond....-..--.-- 
Winfield, Benfers Run................ 

South Carolina: 

Anderson, Welch’s pond........-.---- 
Belton, Lewis’s pond. ........-.------ 
Enoree, Enoree River............----- 


Finger- 
lings, 
yearlings, 

an 
adults. 


Disposition. 


Finger- 
lings, 
yearlings, 
and 
adults. 


South Carolina—Continued. 
Fort Lawn, Catawba River..........-. 
Glendale, Glendale Pond...........-.-- 
Gramling, Holston Creek Pond. ..-... 
Honea Path, Broadmouth Creek. ..... 
Laurens, Holmes’s pond. ......--.---- 
Macedon, Taylor’s pond. .........-.-- 
Monetta, Bodie’s pond..........:...:- 
Neeses, Boltin Pond........--.-.--.---- 
Pomaria, Enterprise Pond. ....-.-...-- 
Ridge Spring, Lott’s pond. .........-. 
Sandy River, Wilkes’s pond. .......-- 
Sumter, Cain’s mill pond...........--. 
Troy,Cuffy Town Creek.........----- 
Long:Cane Creek..-...-.----...- 
MeBride’s\pond:. - 3222s sence 
Wagener, Gunter’s pond.........--.-- 
South Dakota: 
Harrold, Hereford Pond..........-.-.- 
Miller; Struit?silake.. 2230-. 2322. c62cc< 
Murdo, Murdo Pond........-.--------- 
Newell, Bere’s pond:......--4----.\.2.- 
Schmele’s pond.....-....-.-.- 
Watertown, Lake Kampeska. ....-..-- 
Woonsocket, Schroeder’s lake.....-.-. 
Tennessee: 
Clarksville, Red River.....-.-...-.-.- 
Texas: 
Amarillo, Palo Duro Creek.....------ 
Terra Blanca Creek. ....... 


Brady, Rice’s pond......-. Nasose coeoe 
Campbell, Winstead’s pond.......- sia 
Canyon City, Rogers’s pond........... 
Celina, English’s pond 
Colorado, Coleman’s pond........-..-.- 
Commerce, Dalby’s pond. .....-.-..-.---. 
Hamilton’s pond 

Corsicana, Waterworks Lake 
Crowell, Beaver Lake. .-..2..2-:...... 
CrowellpPonds--se ese eecee 
Rasorspond.ss-4_ 9-2-2 cece 

Donie; Malls’s lakex ee joccaces sce s= = 
Elgin, Johnson’s pond. ...-.----------- 
Encinal, Achille’s pond..........--... 
Enloe, Rouge eR A Reese. 
Farmersville, Welch’s pond........-.. 
Fluvanna, Bad Creek........--.- seen 
Giddings, Milburn Pond.........----- 
Glazier, Gilhula Creek... ..-2.-2.....- 
Goodnight, McCullem Creek Pond. ... 
Grandview, Sullins’s pond 
UIGtO Cat Makerere eee sce 
Kent, Tatum’s)pond..-----.--- - 


Molert7sSpOnd seasericc ese == 
Marshall, Rhoda Jane Lake..-.-........ 
Maryneal, Boatwright’s pond......--.. 
Memphis, Bryant’s pon ne 
Midland, Ramsey’s pond........-.-- 
Milford, I. & G. N. Lake... 222222222. 
O7Brieny Euunter’s pond’s.2-.--------- 
Pampa, Campbellite Pond..........-- 
Pleasanton, McCaleb’s pond. ......-.- 
Point, Shepherd’s pond..........--.-- 

Walliams Spon reese lee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


CATFISH—Continued. 


Finger- Finger- 
3 ae lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Texas—Continued. Virginia—Continued. 
Post City, Two Draw Pond .......-..-. 300 Montpelier, Brooking’s pond.......... 100 
Randolph, Randolph Lake..........- 300 Natural Bridge, Hill’s pond........... 100 
Wiright;sponde--2esses2e-- 150 Orange, ChurchyRineesasee seen ee 200 
Sagerton, Sagerton Gin Co. Pond..... 300 Marshallis pondeera-seuen cee: 200 
Stratford \Crystalubondeeee.-ee-24-Pee 150 Palmyra, Taylor’s pond............... 100 
Everglade Pond.........--- 150 Richmond, Ward’s pond............-. 200 
Sulphur Springs, Eberts Lake. -.....-. 300 Shipman, Johnson’s pond............. 100 
Malpa,Green’silake---.c=cseees eae 150 || Washington: 
Tascosa, Rica Lake. - 300 Bellingham, Samish Lake..........._. 200 
Teague, Cedar Lake: -\:2252 2222-25-28 300 Silvyersialcopets nsec eee 200 
Texline, Shookum Pond.........----- 150 Squalicum Lake. ...._... 200 
Tioga, Swimming Pond........-.----- 300 Whatcom Lake.......... 200 
Mulia. Boren’s/ponds--s2see-heeeeee ee 300 Dupont; Arper’silakese o- 2... -2sceaee 200 
Van Horn) Durill’spondeerees-eess2s- 150 eee MosesHinakes -emeses, hea oeere 200 
Vernon, Staleup’s pond............--- 150 orthport, Deep Creek Lake.......... 200 
Vernon Club Lake. ....-...-- 750 Pefoone Wakes. = ssscsscee: 200 
Wildeat' Lake. ©. 2-2... 2ene 300 Republic, Copper Lake. .............- 200 
Vermont: Wisconsin: 
West Danville, Joes Pond..........-.. 138 Hawkins, Shamrock Lake. ........... 1,500 
Lake St. Joseph....-.-- 200 La Crosse, Mississippi River. ......... 4,900 
Virginia: Wyoming: 
Bedford, Ballard’s pond...........--- 200 Gillette, Norfolk’s pond.............-. 400 
Castlewood, Old Court House Pond... 100 Lander, Popo Agie River. ............ 500 
Covington, Tipper Jackson River....-. 200 New Castle, Y. T. Reservoir. ......... 200 
Cumberland, Roseland Pond......-..-- 100 Opals Smith Lake. ..--5-.+ --esnseene 100 
Elkton, Willowbank Pond......-....-- 100 Powell; Gravel Pond een) = 2-6 - o---eecee 45 
Ellerson, Bates’s pond.....-.--------- 100 Ralston, Ralston Lake................ 45 
Faber, Faber Pond. .......-.------ ns. 100 Sheridan, Ranch Pondss ese secs se 200 
Frederick Hall, Duerson’s pond......- 100 Upton, Black Thunder Creek......... 200 
Front Royal, Baldwin’s pond......... 200 ————__— 
Lynchburg, Maple Shade Pond....... 100 MPOURA a. wach. Aeks Peep et gOS 554,310 
a Lost in transit, 2,800. 
CARP. 
Alabama: South Carolina: 
Cullman, Vandiver’s pond........-...- 8 Manning, Thames’s pond.........-.-.. 18 
Tlinois: Simpsonville, Rocky Creek Pond...-.. : 60 
Meredosia, Meredosia Bay.....-------- 90 White Rock, Folk’s pond.........--..- 75 
Mississippi River... ------ 435 || South Dakota: 
Shipman, Olmstead’s pond..........- 60 Conata, Forsch’s pond.....-.-.---.--- 17 
Towa: Presho, Gooseneck Pond...-...--.-.-.-.-- 17 
Bellevue, Mississippi River.....-.----- 222,000 || Tennessee: 
North McGregor, Mississippi River... . 7,000 Bethel, Fair Grounds Pond........-.-- 35 
Massachusetts: Moscow, Howell’s pond.........-.-.-- 35 
New Bedford, Paskamansett River. .- - 50 || Texas: 
Montana: Brady, Walker’s pond.......-...-...- 125 
iWalior, Lake Awvelymis 22> anseneeeel = 30 Fluvanna, Bad Creek..........----.-- 250 
New York: Marathon, Bennett’s pond.......--.-- 125 
Bay Shore, Big Oak Pond...-.....-..- 50 Paige, Ludwig’s pond..........-..-... 100 
Ohio: | Mattiza’s pond )=-2- cee -se-ooeee 200 
New Carlisle, Muddy Bank Pond.....-| 30 plano Webbs PONG! = sess aes e eee 125 
Oklahoma: Virginia: 
Coleman, Coleman Park Pond.......-- 23 Granite) Ponds Beeches oe ee 9 
Hooker, Hertzog’s Pond........-.---.- 25 Remington, Lake’s pond............-- 12 
McComb, Pittman’s pond.......-...-- 73 a 
Morrison, Turner’s pond.......------- 23 Motalta, a-las a cist > 2 eiaese'e so yee eerie 231,146 
Soper, Powers’s pond.......-.-- 23 
Wynnewood, Gardner’s pond 23 


a Lost in transit, 29. 


YELLOW SUCKER. 


Virginia: 


Mount Crawford, North River.-...-...- | 1,200 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BUFFALO-FISH. 


Fingerlings, 
Disposition. Fry. yearlings, 
and adults. 

Tllinois: 

Meredosias Mered osiavBaivis cts «isis =ine c= (cl eeiocie wlsic octeic cists os Seine vices gosecdus 1505000! | 22-8 sae steee 
IMUSSISSID PIVEUIW Oli iaca(-tetce eee aetlon'= teers se ats(ateie c cnieleate odetoaie nie tzial Bale sos 75 

Towa: | 
IBallavi1e es MASSISSI DP PIWRIVODe creas sic lols se snicie ale oe SioieinieljsiS~ieinin cioce Seco seg See ac ete commas 133,000 
INOLthEMe Gre cor sMASSISSL PP pIMEV EVOL: (c\<tarajaiat=1aiava ce prota ala tote ms aleioi a etpalatey termite ai cela oterorar sts 14,000 

Pennsylvania: 

PACE OO TAN TO ULTAT EN EMEC IN CTs oe po ae eat a ate a rtstan fa loiara ate state RNa lotale 2al ase rofojarerarafetarateleiels © | aime ceelerereicie 75 
Man cermBeLrke ley, SiDOMGs cc netiae ae Male anise eins cf sicicls cote oie ok ctor’ meeee dee oe BeBe 45 
BIRO Gallia Sa Peery tee eas osisaa eae oe a ete om i oe eck eae 150, 000 147,195 
@ Lost in transit, 25 fingerlings. 
SHAD. 
Disposition. Fry. Disposition. Fry. 

District of Columbia: North Carolina: 

Highway Bridge, Potomac River.. 250, 000 Edenton, Albemarle Sound......... 27, 423,000 

Georgia: Oregon: 

Augusta, Savannah River........... 1,000,000 Oregon City, Willamette River......| 2,527,000 
Doctortown, Altamaha River...-.-.-. 850,000 || Virginia: 

Maryland: Dogue Creek, Potomac River.....-... 4, 287, 200 

Battery Haul, Chesapeake Bay....-. 130,000 Mount Vernon, Potomac River...... 3, 769, 240 
Broad Creek, Potomac Riv Cease 727, 720 Occoquan, Potomac Riv Ole eeee ac 7,500,340 
Chapmans Point, Potomac River. 412,160 Pohick Creek, Potomac River......-. 947, 600 
Laurel, Patuxent River.........--.. 100,000 || Washington: 
Piscataway Creek, Potomac River..| 4,170,360 Silvana, Stilaquamish River........ 750,000 
Pomonkey Creek, ’Potomac River... 2,683, 640 a 
Swan Creek, Potomac River........ 2,589, 800 Total’ a sq ccistetis tems a aes eke see 61,827,660 
Western Flats, Chesapeake Bay..... 1, 229, 600 

Massachusetts: 

Holyoke, Connecticut River.......-- 480,000 
a Lost in transit, 200,000 fry. 
HERRING. 
Maryland: 
Eastern Flats, Chesapeake Bay..... 184, 000 | 
. WHITEFISH. 
Disposition. Eggs. Fry. Disposition. Eggs. Fry. 

Michigan: Michigan—Continued. 

Belle Isle Park, Detroit ariecaeeee Lake Mich- 
Rivers iiieer sets os 635'050;(000!)||| * Ssiganic = 8 oe See ce eects cee cieiee 3,000, 000 

Lake St New eaieninoni! Lake 
Clains esis tease. 9,300, 000 Michigan ea tee ean laaee eo eetcce 1,000, 000 

Caseville, Saginaw Bay. 3, 000, 000 St. Ignace, Straits of 
Detour, Lake Huron....|.........-.. 6, 000, 000 Mackinaci tee er oce (se seeateses 1, 500,000 

East Point, Detroit Whitefish Bay, Lake 
Rily ert ean oe ee REk BLAS Ga doS 5,000, 000 SU Pehl tee eee eee eee poeee eeeees 10, 500, 000 

- Elk Rapids, Elk Lake. .}......-..... 504,000 Wlliims hishsbakes sacle eos se fee 400,000 

Eespanabe, eled Michie Wolf Lakes. )|5rii 22222... 300, 000 
Base cee sacs ae nob bse eceed 2,000, 000 Wrights Island, Lake 
Fort Wayne, Detroit Superior ees et noe case ee 1,800,000 
TRS a ware sa beatae (apace aera 12,000,000 || Minnesota: 
Grace Harbor, Lake Blundette, Lake of the 
SUperloneess sesh enced tae cee 2,500, 000 Noe REESE De mGbe e Or esse mee ae 450, 000 
Hae da Lake Michi- Duluth, Lake Super- 
BOE PREECE S oe SBA SF) aera eee 1,500, 000 LOD SaaS seer e eee eee leeece acess 50,000 
Manisa, Lake Mich- OEE Marals, Lake Su- 
eee eo ieemere noewsacneitcs 2,000, 000 Rene Seen eee ooeeTos | slenG civaisetesic||p 2 CLG 800; 000 
Mrauistte, Lake Supe- Bees! Talavds Lake Su- 
MLO Deeecteteraretere erate) oto aiciaicre =| sie teieisielsiemisiaia 3, 750, 000 CLO cease amciorere tems elem cassie cas 1,800, 000 
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Detaiis of distribution of fish and eggs during the fiscal year 974 2Genitinwed: 


WHITEFISH—Continued. 


SS eee 


Disposition. Eggs. Fry. Disposition. Eggs Fry. 
Montana: Ohio—Continued. 
Somers, State fish com- Locust Point, Lake Erie}............ 10,000,000 
Mission: Po aes ots 2:00; 000! |i, cers Marblehead, Lake Erie.|._...._..... 10,000, 000 
New York: 2 Middle Bass Island, 
Battery Park, New Take phinien ice peters |i Seu cee. 20,000, 000 
York Aquarium...... 100; 000)| Sena essosee Port Clinton, Lake Erie.|............ 5, 200, 000 
Calf Island, Lake On- Put-in-Bay, Lake Erie..|_......._._. 20,000, 000 
UATIO. S42 Sak See et el ey oe ae 2,500, 000 State fish 
Fox Island, Lake On- commis- 
Cariods tus see ey Pea Os eee 8,000, 000 Sloneeees 83,320; 000/| St aeteeeee 
Fuller Bay, Lake On- Toledo, Lake Erie ss) 25/05... 9-22: 10, 000,000 
CATIONS 7a ee ea Ate eae eee 3,000,000 || Pennsylvania: 
Grenadier Island, Lake ye ello paket En oweereee | aa em 485,000 
MGAMO eee se sac ea tee oee eae 10,000, 000 tate fish com- 
Tibbitts Point, Lake THISSION Eee nee 36; 000,000) 22a. seeeeee 
Ontariow se Stereos as eeec eee 1,000,000 Fairmont Park, Park 
Wilson Bay, Lake On- A QUATIUIM ese eee 160; 0005 |) -=-- aces 
CALLOUS Se tees See APNOEA os ec a ek 2,500,000 |} Wisconsin: 
Ohio: Cornucopia, Lake Su- 
Catawba Island, Lake DOLIOBs soos peer Saet am eeee 3, 600, 000 
inlet se eateries se cae Ketones cee 20,000, 000 Sheboygan, State fish 
Cedar Point, Lake Erie.|............ 8,000, 000 commMission........... 3 OOD SO00s|2 seme sae 
Isle St. George, Lake pel ES (ae 
1D} 3 (eyes peal ares el Dora oes ce 20,000, 000 Totals. ery eee 126,580,000 | 327,435,000 
Kellys Island, Lake 
OE E ica ics SESE eE I eae ee 40,000, 000 


LAKE HERRING (CISCO). 


——————————_—_—_—_—_——s SSS SS eS 


Disposition. Fry. 
eee ee 
New York: - 
Hox island) LakeOntariosss << 220 see seciaise oe eee een sce 225,000 
Grenadier Island, Lake Ontario 450, 000 
Wilson Bay, Lake Ontario_........... Ge cocoa 36 yoee 8355 ocr ads SUaC DA Ceaane asec emn See 225, 000 
AKG RES ene Se ooo eae ee oe ar oe, Take een re Co, aniels Stee ane 900, 000 


SILVER SALMON. 


* aie : Finger- 
Disposition. Eggs Fry. lings 
Alaska: 
AO pm akewae (nik Ok Ome acme crisee ere se Stee eae ae ae eee |e SOX000: | — 2 aes eens 
California: 
Kismathon klamaqhehivers essen e = css ee eee eae mee 2536; 4604 | see es eee 
SISSON, | LAL Oye SH CONATINISS ION eee ese Soon a2 oe See E em eee = tee | 294) een ee dan aE 
Oregon: 
wstacaday Upper: Clackamagthiver-as- ener eoseee ee eee ene e ee |e 636, 900 
Grants Pass, Applegate Creek 2 
Jones Greeks eccen saciceen Seale eee aee ene eee 
VOPUUCHRIV.On cece s Hara reece ct oer eat eee eee 
Selina; Milinoisthiven® esos gacce 5 eens eee ey ate pend 
Rancherie Creeks. ah ot se aceite eer c oe ee ee eee ee 
Erail SROsveuniVvOnmass-) os esd eee pee etree 
Wulderwilley Applegate! Creekssesscesce: ee eee eos emt e eae 
Washington: 
Baker Make Baker Wake actsenecepee- ane cee eee eee ae eee | See eee 936; 152) | sscseese see 
Birdsview; Grandy: Creeks essences eeee oo ekg ee ee eee ene ne 4, 8605 41D Nae aie pose ae 
Phinney |OTES Re See mrss ins asco cera crac ns ele eee tae eee Eee een re 2505000") ior = aaeeeeee 
Skapit River 6 ssecasaee wicker occas | Ace eet meee ene [ees es 30000) sas speneneee 
Darrington) SKavitmiver-caccses secrete ae ae eee een | een Sera 2505300i| Lea coeeeeee 
Day Crgaks Day Crepe eee ee ae bint ce ee Reena Nein oon Deke 12. 3007|- = age 
DuckabushDuckabushutivier: ences sane ue mee ane olen | Nn nn 4: 840, 000.52" Soaeeee 
MlabottiMlabott Creek. tama scc os seer cee ta eee ae | eal rE 32; (COO) | Seenaceeeee 
Quilcenes Bip QuilcenOiRiversses. ee csee ee ee ene | De 425,000) || =, <oeuene eer 
Isitlev@ wilconewR iviersescemse. ee aoe eens oo eee | eae TE S00 |e oe 
Sultan; Mlwell Creek Aes. s55: 522 foe ee ek eaee soe Wee ke eo ret Seba 1 S2R;5005 | Soe see seis 
PO pal ES Se re -G SLE SA gets oes To oe Neate a Se Sh ea 95,840 | 24,619, 456 27,258 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


CHINOOK SALMON, 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
California: 
Isyaninl MGOIO El TRING a spoone Sa scosdese yes epeSecocesHoss6 354 504| Sake esoosc| Goacoscusnee 3,011, 085 
Battle CropkegbauilolGlee kernrecerre er scerrereee rr ere me ses seS| os saeceemes 4,793, 249 838, 906 
Klamaithon, iRibmmaathpimore nos prt aoe op ahah os 805; 100), |- ee 2eece. 
San Francisco, State fish commission...........- See beeascnesede PEG AR 1 De ora Enesaeae eace: Sanne 
Sisson, State fish commission -......-.-:..-.------------+------- 22; TOOZ64Oi |S sss teste le Sates a 
Illinois: 
(Chica sO ap WIGAN tee pinta sine tenis snl eal ieeeie ieeee seein 2EOO0 || Saers tere arora ameiate else stein 
Massachusetts: 
Wilkinsonville, State fish commission............-.---...-.----- SOROOON ES EAS Seacoast ocet ses ae 
New York: 
Nidal ROLES JURORS A= 6 h5 aoe sono seeupassedasaosesonc Ghossse C5000) | Sense ee tall eerie tec ose 
Oregon: 
(ine karancn@ leekcamina ih ivers cos, ss ccissoncc. toc come eoeee~ ec |ae soca badeds 6,297, 155 572, 300 
(Cligar COGS -iocn Besos seeane asp eae Sco cu eSeGrosboeeHs locas apabdad bonenasaaras 30, 000 
bsfacada Upper Clackamas URIVGr -oe2scc cn. ewes eicic ewe J) jini c ome a= 22200)'G00) |Seosse-nense 
Grantspeasss Ones Onpe keen sen me sees see mier = oe ic Sees nn aerate Noisttcietcicinelets I20K8600 Pete sees 5 < 
Portlanders catemish! COMMSSION « -- e nt oe cece ere cece smela> I OO0S O00 Eee Aa SMES ems eee 
River Mill Wpper Clackamas) Rivers... 2222. ------sc~ si s02 2-0 e-n| a> nccecnne 60059008 Pe aiee 55. - 
Selma, Tllinois BUI ese a see eee ener ea one eee mate cellaoncemeeeeen OLDS 250 eee ecceesae 
Reacher Cree keemcrer tae cer eer c sieieee Mee cease eee cr saccsiqeieacer TA TROOON|Seseceneisista 
ftiveil. IRE INNA ae esoon doneancveooue Dood aso00 caceseoose scullbuasbecuona: D2IGH 4s Soeceeesce 
Wilderville, INTO ENON RS S585 Soo a5 07 sao ao anode opesesodoed SascorseaHas Slee SE) Bao aBaceace 
Besa son: 

Biswyhitesalanony spring Creek: <n oo eee cee ener [ose ene Lif; 5005500) | ss.2260- 
Birdsview, Sentals IRN: Cooke dogoene det coseseodausrecoscot boc pecdoanosdes 045,940) Beceicere cies ct 
Cooks, Tei lpy Wi Ol Bulrmtnn ELI Or. oS. o oe ke Sara 64 anecc ed lobncnene Beclseedet «oe 562, 357 
IDATmINS TOM SKATE IRI Ole ayeice ce ne ocinise cee mesic aeiow aise Sale sine eitmiereniseie SOOO scsiretice o's 
Duckabush, Diecast (vere ered ee hemes aie t 0 case lS Caw ae AP O00 else o2ceiese 
Miletus aR ven ese he ane ee ova sane ccanen|asaaatoesses TSUN Baeeeosecase 
Little White Salmon) Witte White Salmon Rivero -------4-celono-c ness see 11, 833, 400 200 
Seiferts Cann ony aii. Mile Cre@ key tel om in oaislalecisc ein oe elm cleieaie| snvatcinieiian ete 453055, O00H Sameer ois 
Sultan eb iwellireek<. qt ae aicie wsiewicis stirs oe wiewisle s osicicisjejeciste's cissife pe soieisisereiee 1345300), |. 2 Suess soe 
Undemvoods Bis White Salmon River. <2 2-22 psc en = oe wm =| ciee > ee 2, 837, 000 477, 948 

Malmmipie igen ec care te ace eee oly Rape ee |tsae aur ane. ee ooeS: 90, 000 
Siprin gi Cre elon Scisc gente seers siete esis - ce osmerssisicesl|sernse eee aici OOOO! |Beeeeeeere ae 
Mota es: sesae cose iere -e ons seeeiwee Secs Senet Soest eee es ..| 26,451,545 | 48,895,607 | 5,582,796 
BLUEBACK SALMON. 
7 eee Finger- 
Disposition. Eggs. Fry. lings. 
Alaska: 
Mig on akepahiMyomhOreekacssss casas enisaceoe sere sone eases pecceeeeeeer 1 D98i600" |Pacce asec 
WeimikelbakOeemcnsacere scorcee ee eereaansceo ence ec cee | cece emericeee G2 :163;7105)i| eaisciecjients 
Wagleubakes Maple Malco <cs.< seine actos caee os conte cee asne cs sis PbO E(OU0) lb eSacenuers| beceocaode 
Wganak Make Uiranalk Bakes oc csenceiic cncece doeccnececsiiecces es DT OTOMOOON Ss are ee socllciesejemiene 
Wes:Bay, ake MeDonaldis: (22 cccse ccc cce ses bese cosas soe es cee|es os eee eeee 23, 582,600 |.......--- 
MCS MRAV OT to Ae scociccie niente cise seneinisls os steects oe Saceie ocieSel|Ssisewcmeais ac 19143 H800) oe jeiten.c se 
Oregon: 
Bonneville; State fish commission ........5..220--02-----eensceeee- ZOOS OOOH aiesrets cine atta ereisieiscisleteis 
Washington: 
iBakertaker Baker Wake st os) tsielsisicis' 2 slow wlnie sictel- eee e seis einen 
SkapituRiventzna. sacence 
Startup, State fish commission 
RO iat eames PRR cme ee ERE o Saicne ne bine cman mseemennaceaen 6,020,000 | 53,071,574 | 120,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


HUMPBACK SALMON. 


Alaska: 


Maine: 


Washington: 


Disposition. 


Afognak, Ahuyon Opals eee Bred. 7 oe Bose ES SOdSS ieoac I e2!920n'5 
Memmike Wakes. geese tases eo ee eae ee a eee eee 
SYOS "Bay FCS MRT VCL So oss)orns c= ota inin n= sista otwsa ro ele ne wine eiaepaleteie ote asia ee ee 


Bangor; Penobscot: Rivelwcs cicsec so2s 55-52 oe we eccee cee eens sees eee eee 
Brunswick, Androscogeim Rivel.- oj essere s2-- ces e> = 
Backs port, AblarnimanielyNOO kes oem = ore atin alae tel eee eee eee ee ee 
Smelt; Brooks-,3 2-2 -oans 2 Soest Seca eee at eee eee Cee es 

Bucksport Center Penobscot RiVCle cs .ce ee ie aoe eee = eee eee eee eee 
Riches: Brook 3 See taatc seem to eee soe ea ee Clete een 
ColumbiaiiallssPleasantiRiversc.ses- esos eee te eee eee eee eae 
Damariscotta Mills; Damariscotta Riveles sa. s.s-ee-4-- eee eee =e ceeeeeee 
Denn ysvilles Mennys River jac 22s 2.2 ens asae oa eee ee ee ee ae eee 
Bast) Orland. Alamoosockwbake ses =e ter sean eo ener eee ace ea ieee 
Orland (River 2:2) S66 bse cee te eissacee epee als See ete eee 

IBN OHA, Whar oall Why Ges sooo es oes oeoUEes Bae reswabe cenonpodconos SenRtesos 
Orland: Orland Riverseesseerck ca. sasek ci-ct haa -/ssiesie a wisicisine lems a eecee cee 
Penopscotspeitercere ond oe ace cme asae eee ae eine ea een aoe eee eee 
Snowmans Pond 

Princeton yStOroles AIVel ernest saris eeele =n soa athie nae a s\olehnaties ee ance 
StCrouxhl ver, Vests lane his pic mye ca ciae eee ae ema 
Southyeenobscot. Wihitest#Phond aac-paa-eeee oe = ose aces en sac eee eres 
Waldoboro; Medomak "River: 2.2. s.22--o= sees soe se se ee eine eee 
Warren, oGreOLPES RLV se scc see sateen eo slowest le wie iers cleiea.s eee eee 


Baker Wake,Bakeruakex.3..22f-4 ests t ener see anase ee eee SW PUY 
lehige haley, Cariatohy Ciel .co toto ee aco sedsoe> oc op oaodee pods lb eoecssaornesessnd 

Phinney Creeks. ic. ss0-0 125 Sa2 ose awaeee sae abate aout ceeenenmes 

SKACTHIRIV OR Grace sc astee ce aetieeee acme eee eee toe tenet eee 
Darrington ys karl bPULVOl-ter cca cece «oe eee Ree ear ema ee reas eee seer 
DuckabushDuckabush Rivers..2--see-o- seer oeece acieeesee seeeeeene seen e 
TlabottMllabott) Creekuen .2.- os aeons a2 ses =ssinrew ste ete wins eo esialse ie Sse oee eee 
Quilcene; Big Quilcene River: «<< 25-1. ssse2 2 oo a= oa = ene oats ee 
SultantilwelliCredkee 2 )-)2 ccc aen sere ceases cone oceie-aeoee eacnie we ceee de 


Motallia= <icsiei omer Sereno ae eae telah Sewesee Seine aie ata socom cise tee niasit creel 


a Lost in transit, 30,000 fry. 


DOG SALMON. 


Fry. 


3, 890, 000 
8, 144, 399 
4, 500, 000 


236, 250 
225, 000 
92, 000 
196, 000 
464, 900 
198, 000 
1,054, 000 
1,056, 000 
225, 000 
75, 000 
16, 000 
226, 600 


Fingerlings, 
yearlings, 
and adults. 


Disposition. _ 


Washington: 


Birds view, Grand 'y, Creeks cre ocr sa os ease ore wie oe a= ela ae ele al 
SGA RUG) Soe a agoae esas ans ose obesepeobaanc dco msSdcosseeadee sdeasastocene 
Darrington, Skagit River..........-..-- bis dein Sue cfoaioweie nine SESE aoe PEE ae EE CaS See ae eae 
DuUckabUShsyD Teka Pusey els eer ce aye eta eee laterite = es eee ae ee tie aeons 
Mlabout mMllaott Crecksne hac ae ators ace sie arin ro oie oreo ei Seo ois eee eee eter 
Oyler ary Ee On enor) LRA Gis | ae oem dene deeb nas aoponeerdeosse cobosbessodseus suascesose 
Wither QuileenetRiverie. soc cs races oclar e  see els ie aeeneea eencf tate ass niarote 

Sultan’ eb wellliCreek: soem ceisler ee ere eee ie tec 


Fry. 


276, 900 
262, 500 
745, 410 
3, 096, 000 
18, 500 

2, 984, 000 
1, 285, 000 
4, 425 


8, 672, 735 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


STEELHEAD TROUT. 


Disposition. 


Massachusetts: 
Lynn, Sluce Lake 
Minnesota: 


Cold Spring Harbor, State fish commission 

Raquette Lake, X-cuse Lake 
North Dakota: 

St. John, State fish commission. ...............2..0.2-20--0---2-0.2. 
Oregon: 


Applegate Creek 
Trail, Rogue River 
South Dakota: 


Utah: 
Murray, State fish commission 
Vermont: 


Walla Walla, Mill Creek 
Wisconsin: 


Eggs. 


Fry. 


Finger- 
lings, 


yearlings, 


and 


579, 000 


@ Lost in transit, 8,000 fingerlings. 
9497°—15—-—_8 


SOGOU. aoc ee | ee reg 
TOO AO00E BSc ae 85. op! Ste 
LOO; 0008 Se xreosyoetc tal a 
ffs beg 95968; |-/5. ee 
Gate G74 7008 |e. 22 hae 
Naat 756, 0005 a= aeek 
Eanes ADS’ SIGH ea ke 
Be beheitiy 1,208,080 | 2 2is0. ee 
pape ie Ech hd Sel 2, 640 
(EAE eSpace Taek 77, 000 
BOROOG yore ail ode aM 
Be eee eal eee. tr 25, 000 
Ed detect Seas sae 13, 500 
oS eee ea ENE} 3, 000 
eats te he jus 9, 500 
BOS UOO' [cst Seo as tC 
BAS A Soca) eile ei 5, 860 
Ad at dod e'aen t 9, 008 
Aaah se TADS DOR he na 
eh poate te GUSTOO0N is eet 
Se erly athe PT 505i ee oe eas 
ae Leena 100001) ces erere 
b chletend 37,100) os eee Be 
20. GOD ara ea DF oh 
ae RS ED: 0003) | shea dae: 
SOROGOY| Semele Pe 
Spero CMe ald SLE 5, 000 
BE RSE al 4 type 15, 000 
i eee eee 10, 000 
es SRE el | eines 2 ee 10, 000 
SOOO Reet nw Lar 
4,022,438 | 313, 620 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT. 


Disposition. 


Eggs. 


Fry. 


Finger- 
lings, 
yearlings, 


Arizona: 
Flagstatf, Live Oak Creek 
West Oak Creek 
Koarkland-)Gentin e7spOn ds 25. 26am eae nae ee 
Pinto, Henning’s pond 
Arkansas: 
Everton, Trammell’s pond 
Mountainmbure, Frog Bayou:-.-.-----------------sec2--2---- === === 
Pine Bluff, Hillcrest Lake 
Prainie Grove, LePPers PONG! sae neo = an ee = ele are eee 
Siloam Springs, Grand View Lake.....-.-.-.-.--------------------- 
California: 
Brookdale, applicant 
Hornbrook, Cottonwood Creek...:-.-.---..-.-..---------+----------- 
Towle, Pioneer Creek.....-...-.--------------------2-2- 2-22-2020 2-- 
Colorado: 
Alamosa, Conejos River 
Antonito, Conejos River 
Aspen, Capitol Lake......--.--.--------------------+--+--++----++-- 
Lost Man Lake 
Snowe MiassiWakeseemeceee scene sea ereceeecase Sea tae hee 
Upper Roaring Fork River 
Basalt, Kelly’s lake..-.......-.--------------+------4------------ 
Luchsinger Creek 
Boulder, Middle Boulder Creek. -..---.-.------------ 
Middle St. Vrain Creek 
INTOLEbeS Ollider Creekess 2s = se eee aes eee eee neers 
Niorthes teavinain Cheekeess ee c= a - ee eee eee ees eer eeee 
Southeboulder Cneeksasso= == Seen a ena meeeeee a eeeee 
SouthiStevinain) Crecksss scan ase. sete sme emee eerie me 
Buffalo, Lake Cheesman..-...-...-.-.----------------2-+2---+-+-+---- 
Canon City, Arkansas River 
Carr, Lone Tree Creek 
Central City, Merz Lake 
Cimarron, Cebolla Creek 
Crystal Creek 
Gunnison River 
Johnson Park Lake 
Lake Fork River 
Little Cimarron River 
Piney Creek 
Soap Creek 
Colona, Onion Creek Lake 
Thompson Lake No. 1.....------- Cae 
Thompson WakeiNOe22. 25 --ec- 2 = see 
iol Cam pilin kGsse es aem sees ere ater a eal eee eee eee 


@reede@sRio) Grane eee asst os a a ea lalate e ieet 
Siterey AGG O es) = ae cood sees sec Se soe cob eaoaosemoasoacdotears|ossaqctsed||Sseeneesass2 
Cripple(@reels, Hr yemse keene saa sae le eee a ela lm lela iar [eee ae ee 


Gillett & Victor Reservoir 

Rule Creek Pond 

MelBequey leon: Creek. - 25 - jssce- oer sce oe ee eee se aan 
Rowling’s pond 

DeltaspA shames ape OMCs ses anya nea eee aie ee ele tle ete =e tein 
Denver, Platte River, South Fork 
Dillon, Straight Creek 
Ten Mile Creek 
WOlOreSs = OlOTeSHR AV ele esee gee he eee eae eee eee pete eer ats SF 
Durango, Cascade Creek 
Ebert Creek 

Dime Creele< 2s ase secon eee sneer eee See eee 

Marlen ms rush Chee kee seen seeeete sen e es eee arene er eee ane 
Eastonville, Whitmore’s pond 
Elbert, Horse Shoe Pond 
Empire, Stanley Lake 
Fort Collins, Cache La Poudre River, North Fork 
Dale Creek 


Spring Creek 

Trail Creeks oo aonie see se oe eee se ecrorce 

Rraserist. omis| Creek saaes aaa eee = eee eerste ai steerer 
WE CORCTAOMEG) oe San ean wocecaacconesone docshaccebeucuseosor 
Georgetown, Clear Lake 
Duck Wakers a2) eet Sree ee ee ee ictal ueieieeeeee 

Green Lake,....... ae ea, Wes Rice Nae eG OS asians 


steer eeeeee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


Finger- 
lings, 
Disposition. Eggs. Fry. yearlings, 
and 
adults 
Colorado—Continued. 
GeO POLO MS VEUIEL A Vala KO. cere ncaa ine ao nate) tetol ats alesis alate ats ointatshaatatalelel|[sfolelefors slaeic|| ice 'siainlo siete -fe 200 
INGA DIVE er Raa Ane BOSE OBE RE ACA SEC RC SABO Ree Sera! peta aie Sar [chs ae meeps ees 300 
RATA S ONO s cemis 2 clecme eee ce sein teeia = eeciina anaes | Sete s' Seow aS cet coco sa 100 
Silvera) Ola Nie Oe ease Se top rts attra art See oltoretntaars (tsa; Remon ay eater Meier oes 150 
(CHGS, ISPS DRI Rep cose ope sues Seas e4 done SH oncuSsaconcasocosaros peupHonsod|ssosqecseaue 1,080 
i SIEM AGING Es So epesOsesacnone-t Saas s0 Sao SDS nes Sao SEeDo4 Aso oeeBad Sceseeeess ae 1,620 
AEM ISIN Sood Sho ponsocsscseesecscsasccqs Tae Ranan ser |aecorea acl onose6EBese 1, 080 
Wiashinetony Gul cn Creekes eyes trea etna ateletetate atntete eee tale alate aiolam ene wei aia atte 1,620 
Glenwoodss priness Gri77il ys CNG Keay ee etree tera ta ee leal- wiet==leleretl ease aa a= | eae So sane 10, 000 
IN@ ING WnG) ORIN Se Se eos assoc cos season asesssed|senereondd lascsoereeos 10, 000 
CHEMI IRENA Nob) 5 sao cesas sean osDEScos soe SSS Se6 SNe aSe0es||S50 5 5bSs)|ssuecos sede 12,000 
GP TATATSO Fe GU TITRISOTNG EWI ViGT sa ete teeta tate al atate Patiala tote te Patera atnyalel| Se cinta see | Saleem ee 268 
MENLO TRON Gos Joo ass bos oo sconceos Osos coconsecas es sSgescs|ponceseton loLsosaaaeee 268 
ISGHUSHG le, VEN) Cees. USES se eo on oboe bos sae se cecueSSabeoe NeeeeseeH sebacaseas||Seesesacsace 1,000 
Hopkins VU Ryin mabaAnehiVeles jasnacae ae see cencise «eee cieiecleine seme s| oeres qeseclbechic eens cs 12,000 
ME IKONG COREE SOMME eos aC HOMEY OF ee ete are tata tela tole tate elot ote letra lain ehereafe ley wall Sainte ciciete sial| ote eee a alee 4,000 
asVieta«Cuecharasiiverlan Gi WranChess a2 5 cc - lose ce sosc snc stests sce |Saicins Semis clas ccGe nace 2,500 
Ia gaxe Kyat), a ILA Soo Seon Gah baepeor oss sccasososeasna se 2cceeeoes|ponenacaas > seosesadene 5, 000 
IMIS pgiO\WG) URES) ee nono asedenacraaeeseccessases6cs sess 550 peGndennds| lsdceoeesonoe 14,000 
WOnETHOM tO thy TAIL VOL, So OUUNIE OF Keay pet at joel celia e's eile nis wea! ene semaine |ecisnsten cece 3, 500 
Wowel ands ee MOTOS OMBEVIV CT oe erctars le aleteratalatetatate! = afalata ataelate ataratat-lniate| os = aiateelsa ieee oo onc 400 
Bic Mhompsonseivier, Millersmh Onis sec ccee c= coins ese secee a seat seca ne 3,300 
Bip Wo nipSOMsRAVeG NOLU NEN OG Kee ste ameter elias e |e eee een cee 300 
Bice Rhompsonpkivers SOUL MORK. ase. es see <n e nen sae eneee sees eeenee sn eee 4,400 
BUICHOTMPRUIY Cron el ee ae alatseta eta ets of= folaiciste ater )atate 2 ae Sie sine i= sae ems A ene 300 
Poudremvivier, Witte Soult Ronee je. ami neem noi [sien ee once cence soe 300 
ny OLISNM CAN;C\OnOe Kees Se setae ate area oer = ole fase =f [ote ote Stein eT RACasSSSS=E|oaooobossel|sohososusoce 400 
stip Wikyin ISN GleoINI@ WIA NO eS oes Sen con eRCeSnPeoeeppesocec baa soceas| sectesisoeaae 400 
Mery tle LGtss UT gs UTTO Wa CNC Ke tele ce alent elaine at otal tate micte elena sreinta etaralal[2 = Sisson en ene tee 2,120 
ILE IMCS) Dn Sa aa Ses opps SR eR CORSO RCOSORSAG AapSAcOr 5S) NEAR BEHore asce see ae 80 
Meredith siryin ban uiVviere: oes. os-502- s- eee see see eases eee| Seen dee ese bese ceobee. 15, 000 
Min Gurr Choss\Croekce a esas erecta. ois cae = cS otae see hoe eee a |e s ee eee a wee haben 12,000 
MchowWuakete 2. os- sees se oes noose dn esadsosgooschaseecaad|s5eescsen4lembooneaouce 5, 000 
Gorei@reekmheadiwatens teense ae oe ce tee en see ee ne s| oe ena an ee eee a 10, 000 
Monat Chapman sponds nsaeso-cee- cae ce eset es ce esencee Baoodo| Poadéaoowulssadtog seace 1,000 
MidmValleypWaketess tees econo. mee seh oe = sete e nsec] noses seme le oeee enone 4,000 
316) 5659 pel DE) ets ee re ee Sassen Se SAE CECE Hom pece sae lace seaceaee 500 
Mormisispondieresancee- eee Dosudcceceescqdedeassenocecec|banot Sass bansecesboos 500 
Sattellismond s=secee con asa a ciate ee ele Soe see eeetceic sees | basse see e|Lach ee aeea sn. 500 
Wes tiinwimalkcon aan strc atsemiohiscieh on cece ees caclbneke ome an [pete ee eee on 500 
RanlinrayVioodlandelbakeress sae oer cereale eer ae a Le OLS SRIaS Pat ET 67 
Parshall }GranduRiver:sssccc----222------0-- nageogneS area esonsces4||aao cub wetallecae anda cues 292 
San CreONd Sian Nas tee come ese ferent taut sen see Oa eee & oe 146 
AU Mhy CANLOUN OhOOkem meaty ter ey eee se he Sem eee em see esis a8 5 Bee ene ane |eaisbmemoceice 1,000 
\WicioGll engl AUP IRS os 38 eB Oe ees Eis eee emer eee ee CGE HOOte Eee eS toE tae aaa mee es 1,500 
BirehloyOakdaleceon dessin seme sehen Patel Maver at A 2 Bee ca | phys Copa A Pes ARBRE Tg AE 100 
ICO MDOLONES Ver asec sects e cee ce wee ee one ce ntocne See melee he) nse eire 2 Ee 120 
IELorseyGuleniGneaketaeeeceee soe eee lean ae a aster se ee Sens eee a NM earn Bae 90 
EVILC Teva Kayahlohka Creokware cant euemet setecuecteena. coceeee meee Sa aec eae eel ee ce 18, 000 
GLEE. CORES oae SSE eee ores aan en oa OSSD SEED EOS | Mee mo a ety elle ng Meee 1,500 
A DUEL Oe GUITIMNSO NERV eT Maer ee tee mere ene. eter ne ee arene bari ce Samer EEN g BE ORE 335 
SB DELS YONI, TOE H UE SN. ae a epi ar epee eae aie ees lel || ny a | | ic ee 2,000 
SITIO We MASS sILAKONSO DUIS aa eee ere seem meme meer sce eee eae te men | eee oa RMRRE Sec e 4,000 
SouLhsElaite Note MamoemluakOs oun cseseer econ eee: se eeee mom ssleas goestee |e teeun. bak 2,000 
SOULUPEIALOPRIV.ers en ot = et soe eet ete ee weet sere alesis eicioe wale ate Bose mite 11,000 
Soulhselatbes iver, SOULMuHOrkes mes uenen es seme [een cme alten eae a 10, 000 
Seam Doan pLinesiablkylRiivOksac sea sosceae hee ce oeee- cope ce seemed |seon mes elmetiee ene ee 219 
Pampa IVR. ei sene 22 ssa scizionec s tesece ssa: psisemnae oe |tepicescisne cs 219 
SUlpnuMSpLNeS wuroublesoOMedvivebsesse.22e 20-2. see so eal nee ne leone ens ee 219 
sha onMasheRtASeIMen Vel ser cee ne sect jeees ante o cee cae aoe oe eee eee | Sepo mar cade knee a ei 3,000 
ROLE Cree keene ets tomer win Soe tenes cee seen eon neticec Secmeeet ne cease dee ae 1,000 
Vanchn@neekemeratiaerce seis ee eccen osceee ae er caios see | eee che cop cece meee cee 2,000 
Mrinidad WastAmimasiivienr Middle Mork’... 22.202 22-2. soso (nsec alee enya oS 400 
ara allace Gree keemenpeimr eer nes oe, en me ei ae Te eee Ree A ee OAS ee so 2 160 
Connecticut: 
Horestvall oN OLuuwb ranches tere n Nese missinc ache gots cece Soe eaten Dee cece | bemeintie cera 1,200 
INISEIEG LSTA 5G SUT a ONES "e195 yo) dca ace ek ea ghee eles en ee Sp nat rend (ier eal eh el [CRs Sra 300 
Georgia: 
DMT PIG PONCOO DELS Cheakers eee as ess haem. sisson eee pede caltetecosctie alte a aect See e 4,000 
OslaiGrovieuPom de. S: Seae ere oom ome ania ota tae cel nee k ceaneaallggeeemice cee « 2,000 
AOR IRWIN CIEE SE Ob Sas aa SC EAE ee ee Shaolin (AD are aa [Nae aan 10, 000 
EOIDICIEVA COL LeteS aoe mie a sary se rls TEAS es ak oe eee open eae oeitcee cece 3, 200 
Nelson, Four Mile Creek. ....... Be a OPS SI OE EN aes ee OS See dt eee Seances She 5,000 
Nonunwelelenas @oroinl Greekaeeseete cern seta eae ou Pb eek ce 3, 800 
Odd erg Cree kee ee se os ened se rcteets simmers nc Ge anita | scisse cae olen csetna ce ce 2,000 
HET O St Cree keepin eee ee ne eas ceased Aira oh a cree soe Misc sivas allow ajeaitelbteide'e 3, 800 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


Finger- 
; : lings, 
Disposition. Eggs. Fry. yearlings, 
and 
adults. 
Colorado—Continued. 
Rising Fawn, Lookout Creek..........-.- As mie Sees sie ela Se CE EIS aS | eet Sree lee stolate isis erat 3, 200 
Mota aplideb rather O Wei acon aeanocenaoog scceu tan gacessceeden |sanoopccod pssaaguemdee 2,000 
Idaho: 
Nshiton Upper cand Creclnsere os. sece sects races emer eee ee erate eee eee eet ateletelelte ar 3, 000 
Ort Wap als San stort ONG e sare scan sine aloe aetaatatal sete rele ae ree etal eee ete eetetat wate ertal 2, 000 
Idaho Falls, Lindgren’s NO) 0 Meee Pees AG oreemeeaoacconcacbacnonas ood soedaconealccausouens0c 1,000 
Moyle springs. Wind yi Passa ke@res seca se aialsjate ose ete tete ate tele alee | lel ate ele tee reatale 2,000 
TAGS hyGley Javte OWG) ee gos soe so eo uno ob opooomdangobascouspeesescd|snsccecusd|ecdaeseseacce 2,000 
LEO OMeG) shone pcos eeacacussapconceecosospoeeaaseesd||scosnedaur|ossosacsocce 2,000 
TRO Op. dd Bow ORs) eo uesesee so = soGeae Sous oCussaouSsesousaas||soseousead|SsdesneGncce 2,000 
Sand Points State fishicommission! 422. o-o= = sc -seee seme eee 150;,000) | 22 2352 455<<[Semeeieeetre 
Shoshones Cnrystali@nee kos a eet te ete oe ee oe elle ra mate ee tate ale ol ee eee tee ead 500 
IDG WERE ee odo aconnsonncoccsbpanssooeosnanesdsoss cq] |bocsasSbec|lesesmoonacdec 250 
IAA OAKS Cle NGle Anos eeaneetcoasaae op pEUcEouosoacsocg lcoesbpecor|Seasbaasoocc 750 
Indiana: 
RIchMon Gp OC ky PEIN ONG see reese ele aiatiele isles es lela ate sie ee Sel 
Towa: 
(Che breieapnaky pial Gogscanedesnosuou be neneSsnesecouopsounessoe 
Manchester, Riverside Trout Pond... 
Waterville, Little Paint River......-.- Saat 
JER TaF IRN YGI0 5 5 Soar samo eben eeuoosuEbosocooEac os aneouscsselletcossbasalleaosccanees= 
Kentucky: 
Hopkinsville Campbellsub ranches = secrete crete eet ae eral late eye te ete eteialatere|| iste totraate late 800 
Mexingtone hk usselli@aviesbONG ster ee sae neers ee copes ee areanene| Hates sere aaeeaeee eer 100 
IDM TVA ey oy ol hte tal eA Se acne eed soc coceacusocn spU cde eesesaseaCaor 250 Woe secieciess Ae | oo ee eens 
INO LomVillenibalceNOntoneee ese tree ae eer ieee nisi ee eee eee eee ee steel eee eee 800 
AV @arall oot, OhatwarenaS) Nos (oe se og oes oes nooeesses5e SoUesonocoHSse|o5aheseauelesssesecss6> 100 
Maine: 
Bap levisalkces Cross ake mee arate lee aleteloter state ale miele alate etal lot otal altel oe ate | eestetet tee | iar ete a 
Soren I DEY <a eee eee ne eanocasaTose accuse cooLaada aecenscasallssodeadéncec 
hast Onland, CraigveonG scree cece Se ee ore eon eater tcoscr 
iRembroke; Pennamiaguan Wake aoe ei ratm<taatee tate == etela la ae tele alot | ee wept tall ial adele 
Maryland: 
Baltimore. State fish commission! cacao seis ae = ol = le elimina oleae 
GoodlElopers qilinneli Cree esse ste ee erate ate rarer ale ole steele tal state ote ofare = ale letote ofa treet aye 
Knoxville, Vittle Catoctin Creek. s2cc<cscceskcesheessé lec css8 hoe eee os eee 
LOE URL WM neyoa yo eKO ls eed Gee so aqe asada ospceuncoadsSnospotabanee agdostedoc 
IO Eel Ney aol Nilo She once snoSponooupesdo co pon oseSsoceeasa\ssaocsdand beste sas Ja. 
Oakland, Helbigs Lake.......-..-.- 


North Cherry Creek... . 
Youghiogheny River... 
RockvillesspringsBranchset seeps eel ocieainiaeeeie ile sete acinomae |e ees 
[Rub erovaly Tet NOG ls Steam coo nab sods soo raa pep onasu sed donugenead sesqnasces|Ss5ec5s8coqe 
Massachusetts: 
JOA Shabir s shyla aoecoBerigce scauer oeAcse one Goo bOcSSoron Conca scaeD asaseesdsd |scseaokeaaue 300 
INGO R-d N OTs WEL ING OER = Soe co peacoon eas sooSs de sees besesces Snes |bescseaase|l/eooedsoaase 600 
Great Barrington, KMonka pot, MAVCE 2s cise ciel salve siccls'e aioe atelier 255 0008|2 sce ene-mee 1, 200 
(Creve Go MDCT Gl Nes Se Soe sobs oneossosouesebepesS see resna|secocadetc|scsssescesec 1, 800 
Green! River ico eas < yess oS cc as sie asia se asleeloinicie mies ore [ale soem ete foes eee 1, 200 
deyain AClorehi7s! POTN a hao a areicte mate ereiea nicotene orem Selec erste eile aero eea eee aeee e 200 
New Bedford, BreadvandiCheeselCreele =e j-= taieetare mate oirinl= aise ielelai=te rare elereletsia iene 
Brightman Ponda eocecciseocsceace ce emaceeece cence Soeeeteces 
Collins tPomd et eaten See sees eae sie ainae eee tases 
Copieut (Creeks aycick sows ae nto sare nine sioeiajs ineioe ein poe ere ering 
Destruction{Creckassccc oo so. ase eect ewan ce wanes | oe eee 
MeSMERIV Clee eee eee Sacre cence ceminet eeseet cca seca eee 
Marys) Ponds eso Sie oh ac a desolate oslo ieesetee is civic eisinisys| nace 
INoquochoke iRiver zircon re acacernesnee sce wese eee | eeereosaes | saeeeeot ne 2, 000 
OldsMilckssPonde ta secm eee seeeee race eee seeee eee 3 
Paskamansett Riverss. 332262 oka soesns seece cite seece|escie ener 3 
Shingleisland Creeks= 2. -Gaccsecisce soe ate ona oe oan leno oes 3 
Pittsfield MorewoodsPond ese ee seas ate ceaseless seine eeeeeee 
Sachem Brook... eee 


3s 


S 
Sas 
So 


8.09 09 09 09 09 09 


- ee 
S 
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Shelburne Falls, Avery Brook.... ellos 
IBOATURIVED. fos ateiss se saiwe doa nene cence eeneeeeeeeee sata 
Glessons#Rivers2 23s se ascee ooo eee eee eee 
ClamViRiviere. 222 cebe tne s oe nce se eoe teeter eee 
Stockbridge; RawsoniBroolkes)j2t)2- ase. e sec ensesee teeters eee eee 
MGS os DOW in Gee ek Sooecanee sadeaneidacauocedoscocuaecadssas 
MoomisiStreeti Brooks js ases whee eee eee eee ere eles cine cine mais Lon sicn cen 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 
RAINBOW TROUT—Continued. 


Finger- 
lings, 
Disposition. Eggs. Fry. yearlings, 
and 
adults 
Michigan: 
Baldwins berewMarquetbemR iver. q.- -522cce <elecemietisisclew ales inna sin ois 
Buchanalpe Mee oye Creekeaae wees sees cna eee ents ses ceenoccle 
CrystalehalisWowerbaint iver: occcsc sosceieeeces eee cic ccs a= 
Delaware, Montreal River, upper 
Grayling, Tillula Lake...........---- 
Mandan, Lake Medora.........-...-.-- 
: Montreal River, lower.........--- 
Ojibwayer Gratiotelwiviers acre een eee mera cise acca coeeneti-sceclnsc. 
NOSTRA ST VeLPEVLV Clas aes iciereis seer See se cic nie seine cimcecleisinitias bias sia 
VoseiCenter buckhorn Oreck eee ot periaceiceee leeway sence 
Grafts: Creeks ees (ee AU tees hachascceccchines cosine scnccls 
Minnesota: 
Barden aelenereeksa- meee ciemee ceciece ccm acicciens cicct enencce sense 
Caledonian hreebure Creek te ce tea sae ecin terse cel ciemeenrn ates =in's aie 
UICCLONGICTCCK eee ec sce eens cit aeen oe cee aisicaue 
Sheldon Creek eyes cm oes cect nines com ese cee eeeeae 
Wiest Beay eri Creek no e8 Sse. 3 codeek scsicecesiegeneacce 
Wiest hom psom Creeks sce occ cee ee ae lean ence state osetia ete lel eraiciatateistalaie == 600 
IDET EGS Vinci DEIR) Bes ee oo pe CoO cE ae UEO EOC Anae ren eUEEereEernae poccecsood | noanseersoac 900 
Minneapolis Nine; Mile) Creeks- te scs= moss sae crise Se eccceseacecec|-cee ence Jeaccanasonce 1, 200 
IPT OSLOM ss CATIUD COLOR Ker sete to ee clas le ase = ye se winin elaine minim atce aele sine | Sas eee tetera ne or g So Saede 600 
NOH  LEyeaNe dhe ce poo DORE Boe Er GO BUEOCS: Sc UpCSE OSE bon eEce Ss Saban ss sore ccscssegece 400 
SGMAO ISIN 6 OAn sth no boa cron obo Scc HRemE cere EEC E res lboncerasorscy Srocuneodc 400 
PROUT PEC UT Sepa eee earn co eee eb eee oe elon awateb ad seco Wee kenbes. Se vaa 600 
\ ies) Oneal ice Se Je ee eercs botocEeboc CdD SE ude doce DUoEUErl (spcbensosq hecsedecoane 600 
VE VGlIT As OL OCKELY, OREO Kea serie ete caja tele cine alors eisteeie eta tote elec cin | eimtereleie i= eteitratasiatetelaia 3, 000 
Missouri: 
(AcidersonsAldnich?s mond see: scce cee ais ines ose nace oe ue ee once eeu ane 2, 000 
Browns Spring, Rainbow Lake... .- 2 5, 563 
Goodman, Trout Lake......... : 200 
Lebanon, Hahatonka Lake.....-- 8, 500 
Mount Vernon, Big Spring Creek oe 300 
Bullies! Creeks sate es eos ee ores so hoe ae one 400 
WleariCreekies: a. cence sot cose eee eas Se sececs owen 200 
Wlovierg@retlost mans Romeo tener ctoa sete ceisler eee 400 
COVeISPrines( Creeks acc seme enc ctee onlee seins seen eee sees eerste ya-erne 400 
Wohnsoni@reck#eeeeesaceseaeeee faces eon aa oe ae see Sa eem eres eee areas 400 
Mower burnback Creekaesc cesses secs eee ee hess ns | ete ce eeetoe | mmcteriante state 800 
Mia Creeks carey c ce oct one oe ements ot cise etn noe Sore a ialeisen ernie sete uremia 470 
iPanisispringsiCrecksmseee sec ee ses oceenm ese aa eeletaeierate eee reraeiettas 500 
Murnbacki@reak head waters eae ssc2 ssa lasso als ae llerere wn eeter=in| ote —atee le ee 500 
TM Sa SY) FAUST TO DE C06 ee ee ee ee Se eee ge eeo neon Gsacbee ssa aboscad beabcorsnare 200 
PU ont Broo keeper a see els ste hee a ne ae ev tance lacleieisio niee|| Meer aces ince 10, 000 
Rotosin@lear’S prin giCreel<. fsa adane coco ccincclsiee oe se meena DOOR Ee Senhaeee tes olen 
South St. Joseph, State fish commission.........-.........-.--.---- SON O00ul Ses ctcer tse|escebion s/ 
Panta ake. lean: seer mye ese nee crcyara mpi bra teie ante aie a notes Waeieimeieercier? |'Samreres srestone 100 
IMETONASS PEIN CMR Vena eee os cote a Sane os Fae eel tate nate! teks aul noronaiae oe emis ise a nlenk see 8, 490 
MVauuENC eye criicinst@ nak so sis ore go eee eee occ uae Soiso dacs lad nice 8 Ue Tins 5, 000 
Montana: 
Bakers Mackaysswpond sce sense ctses etc ces atin dalotes sis Boece cles 1, 500 
Belpradeis tony Cree kee eee eee erase eee Seer e eee eine afarseretee ie | et 45 O00H |B ee ieemieial 
Bozeman eBid fen: Oreeka sees sean nn ae nee aaiaelcimecy ses se eeisaoeoonine 193 
Columbus CastloiCreeks& 252 $2055 ses ac sence edeeece faosnsos 2, 000 
Sioux Charley Lake........ 2, 000 
Stillwater River, West Fork 2, 000 
Conrad sElinshberp7Sspom dhe <scrtce saan tools nn fasta sla son custouewoseine See 3, 800 
ONL A thlest ake) ©reak Aly nae. eels ernie seen a orteeeem nee 4, 000 
Fort Hall S prin Creekte sore. sama oe o tet taco ee neereeaemee tee 2, 800 
Hobson, ISG AyiCeLeceras aa oma Me mn Ten RRR TF 475 
ISTIAV AE NA Vi Ola aKO eters) oft etre io elsp eet ieee Bac See oes Hees near 1,500 
He IDD YA Cem arse eres ce aec ce satote eee crate iar ciate levi rata tava etoractopere Tate 1, 000 
HGOONP AK Cee oe SMe eS So OAS Hance cing noasadtewcomasoeeees? 1,500 
IM Era ove eho be TEROUT TR ee  ee so oc DORE EB OEooEronnaog soSnoccouel qa. Ctl Aosmcarcne 
McClellan Creeks ss Ser. Hs eaacwas oc oes ae oeses 2, 000 
VIC Sel OyACTOR Kraemer iota to tele ears otek cto ae encase eel eeicta omen AS, OOO! leis c ste epe eins 
Marion pid wands Sil akersr ss 2 op eis aie tiattorele avis ate lotnateneniors Sas SE 2, 000 
av Ellin Cro wiCrook eee ete Uk aoe meister ict eintce nn are meiararelenetats 1,000 
Mirage CG xterra be antes fg eg 2 PF Soe oe hae Mee no hats 1,000 
Sipping Creeks meee een cons re sacle ga ae ysdeuinas ss Deena ae 500 
hroyenWuakorkal prennanees ces tances scan oe gaan bs eae nee sees 1,000 
SOLEMN Pan NSE Re Se ee ee ee ee eer Deere 1,500 
Yellowstone) Madison’ River, South Mork +22 522. --42---- 2222044. |-o~- teehee -ee-e- 1,000 
Nebraska: 
hadronic Bord eax Onook:eweesenc eet ee aere arate = role cinta Sree oe Sectors etaiata | Mere cote cle slelel 1,000 
Grordoneawihee Clava Creal: ese eep seer rcictarstateratatotatarorctarots itorererere tarorsta | ase Settle a | Neen eel 8, 000 


Gretasstate fish Commission. 20) aces saccssee see saeG ses sees cess TOONOOO Decne cree tchci= <i cie' see 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


RAINBOW TROUT—Continued. 


Disposition. 


Nevada: 


New Hampshire: 


New Jersey: 


MerdisState;tishtcommiission? 5-55. 2s/4s9eae ese aa 


Fabyans, Black Brook Bae Ag SR Re eee erent Ee KEE OR ECE Ee Ree OCs 
Laconia, ’State fish commission... .- 
Lakewood, Ossippee Lake...........-. 

Peterborough, Contoocook::Biverssaos cose nce aa a eae 
Potter Place, Cole PONG Sas. natcaaaacsaesccicn cectaas aa cseece eee 


Eggs. 


Fry. 


Passaic Parks. Raisbiy7s ponds Ss 5 23s2s aa see- sce aees asters eee ee ence aoe tae eaeoaee 
Wiestwood: jake! Superior S254 ete~ cae cones eadoacece eae eee e ee cee Seene| meee peer ee 


Stanford’s pond. 622.25 ss sss snnceesane aoa seceaeaeaaee see 


New Mexico: 


Hmbuda..Santa barbara River 5. os5. seme scence aoa eee aes 
Estancia, Majique Creeks 2226s aa Sade qaiw nee auisia ae ee ae arena aine 
Espanola, Cebolla:Creek=s 6 2). 22-gec a sennacclanst ces as qemesesitaaesec 

Coyote Creal! 26s ease (eke sa cen nama ee tee oe dene 
Glorieiitax'S pinitnuake ares somes vamcratie esa cer neece mice crak orate 
Jarosa, Reta del: Medio Creeke oss .<cccce oe ccse ce cence cnees aces 
Las Vegas, Cra FAN AS OneStat saan an way elease ees 

Rio deblialGasar sho out saaseccunwancas ens ase ae meee 


Rito de los Lujanas eee ie Bay ee Rett See ae amt reais 2a 

Sprme Ble shond esse as aaa soles ge eee ee eee 

Macdalonanspuinerb ond) se. 25 secre. sean eee se eee a 

Onava, alcerISanell aes Skee ao cole ee eee eae 
Raton, Rear Creekery==27 ae oa 

Ute Park, Bitter Creek 

TPE Eh cn cen et Oe I Re en ere (ME A 


New York: 


Alpanny. Men iy Ck¢smon de wet on = sap saas See eae eee ee sen ae 
Apulia, {Conk taienak tes 90s 2) eae oy re, tae ee ane 

Markhamsbiqlows Brooks o. i. <-0-sasiescsnareenas setae 
iBellina New, Woodstock IBrooks tae ssen onc sen nacedssasces seeaeoee= 
Benson Mines Spare Waker es os... 2 ae esol as doen ee a ag ree 


Davenport Middlebrook Creeks J sa nsash la stostewann poate eee 

Elmsford, ie Cone Pandes Pets s ee ea, eee ee ee 

Georgetown, OtselieiCreeks 255 oie oe ee ae ee 

Hornell, Canncadea Crepes sion cscs eos ea eek ee ee 

IN GIS Creeks te an eamarsocen sna ae ene ain Gas ae eee 
Sceley (Creek nis a ees oe hanno oe tee See 
Seeley, Creek! North -Brancht-=-2s.-sesse sss. ssaeeeesssoe 

Huntington, Rosemary 150) 06 | BOO es ere tno ache eee Bama 

Lake Mahopac, paket Mahopac. ais eto cth otc Saconccessaceeeeonee oes 

Locust Valley, Bailey’ SWPOUG Se). ee Scars ee cen eee 

New York City, ING WwavionkrA Guarini sate See ae ene ie ee oe 

Oneonta, Hotaling Hollow Brook 

Rome, Big Aden Greek urns seen as ba en ane een heuer eee eae 

Sherburne Smyrma Brook:...- 2.2. 2-2- 

Syracuse, Butternut Creek... ._.- 
Chittmong Creek 
Limestone Creek 

Unadilla; Blectric: Ronde: = ces sok a8 nee Be a see ncaa eee 


North Carolina: 


IK Adie Scotts | Creaksin fees e ee aaa nee sae eee hee Eee 
Altapass, Cane River/and tributaries y= oe ce nereoeerceeeceeceeere 
Biltmore, Maples primpaliakos 83S sicras soos fen nce ere ee reeeee 
Black Mountain, ONE SS TAT GH se Se eee ae oe age Reo ee a 
Sugartork Creckee 5 #5 ee oe ea eee ee 

Swannanoa River, North Fork..........-.------- 
Brevard;:Conastee Creeks sages ee sacectece nce meen erenomenereeee 
Macker Cre akcs eee secre te cee ae ten eae ee 
Bridgewaterstinvillowtiver sere et rset lee eee 
Bryson, Ball Grecia tere Tenens, kevin ete. oe Seen 
(Bear Creek: 352 tat. eee a ee Se TT RE ee eee 


Bis Crook soo fe soho mee Sacer ge aoe ane ae eee eee 
IBTid Oi Creek Cee eee see ee ce eee eee eee 
Cherry Creeks 22 esi er ee se ee eee 
Clinginan Creek 5 cc ee ee ee cece oc cen none ee eee ee neon 
Deop Creeks. > 5a ee see Se ee ee ee eee 
Deep Creek, Left Fork...... v.. 
Deep Creek, Right Fork. . 


Tndian Creoles. < oc o<sdanosce oo ae ee gk a 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


North Carolina—Continued. 


North Dakota: 
Ohio: : 


Disposition. Eggs. 


Bryson, Inman Creek 
ein kan greek ec ose cscs = sass basse cse neseaesmenos san csiae 

Linville Creek 

Bry SOnem OUlT BRAN Hine semicon =a cmanie eee eescnaseansasen sa nais1= 
Mingers Creek 

Nettle Crapktmeneeceet Sacco ek Sune eee ate semeaesstiosenaecl Rectan oe 

BGR oad Creekcrcj ja soe 2. Stee saesnesaeseeeeseess sensocce 

HOCK Cree k:aiaceen conse ee eee atece eee eee eaacscsose|ssmncceseg 
(hUCKASCISCOeRAMOR sees ses asecss tes cece seeeeeenestcssec es 
Cherryfield, Cherryfield Creek 
Winiardi@reekas ess Soe esse secsosscesccaheccisaaeeceTe 

Mason Creeks sues. ti cck ssecegcetectecesccncewascessess 

Paxtons Creek 

Weaver Creek 

Craggy, Alexander’s pond 
Oran hernyeLOerLVier= sce sca cse ecco ec a5 oo cecsos Ssmwiscmcisessosmssic 
Dillard, Cullasaja River, headwaters 
Elk Park, Curtis Creek 
Galaxephiohtinge Creekgetaceresssaacestecetctstecsccencsccasccasases 
Gilkey, Cedar Creek... 


Hominy, Beaverdam Creek... -....-.-- 
Stony Fork Creek..........- 

Linville Falls, Linville River 
Catawba River, South Fork 

Marshall, Ramsey’s pond 
IRebentiSHpONd seeece cece coca es ceecinc coscwicenetsesstesciose 
Mountisberlings Bis: Creek so cce2 2s s)-ccecs sea cence se eceee chee sce ee 
Chestnut Creek 

Newton Wanlick;Mall. Creeks a. .5- aco cenecccsfeccadeccsdascecceesec 
NorthuwWilkeshoro, Wilks Creeks. : = i222 -22222c2cceecccseetescceceecess 
Townsend’s pond 

IPGHTOSEM OLA DO Cheblc. we sso sosteetass fac sacks ctesas acces fSs ces assececlese oceoeen 
Hookers Mill Creek 

Lake Aikenside............-. 

Loftis Mill Creek 

Lidays Creek 

Mill Creek 


@QuebeewWlat Creeks ss saos acest et eee s homeo nee ah eece ce eee cece cc[onn bs 
RuthertordtonhiCedar\Creekiow. 2. <tc = sic esz osc: cece ucescaseecesseclieecceouee 
Charlie Creek 

Silica CatheysiCreakeme. sos ttewc ceesi cee enue eee ae ee cc leeeee axe |eee sce ee 
Sk yland selzers mond jose tacee see eee cere sence nce keultactecoss 
Spruce Pine, Grassy Creek 
Sylvarsbean Creelespassscscoo ce Hee eee oct ste eee ease eeeeces 
Camp Creek. . 

Flat Creek... - 

Halim tiCreekatys ses sa sack ee oe ke eee eee ce beatae cs cee eee oeeenene 
Grassy Creek 
Locust Creek 


Tryon, First White Oak Creek 
Horse Creek 


Tuxedo, Bennyfield Creek 
BehniCreekes sesso wsscie eee ese ses 
Greenttiversivasvcera- cease siete ke 
Green River, above falls 


St.John, State fish Commission. .</-/).\- 2. --(--2 locos ose see webinae S. 
Belleville, Clearfork Creek, North Branch 
Clearfork Creek, South Branch 
Msn stieldssb ans. Ou Gin cces se ccc tein cece mc biceeise he weeomceetensSecenecee 
Brinkerhof’s pond 
Brubaker Run 


Fry. 


| Finger- 


lings, 
yearlings, 
and 
adults. 
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Detuils of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT —Continued. 


Ohi 


Oklahoma: 


Disposition. 


o—Continued. 
IMansfields (Coes Ramee ann te arene ne cae sacs cee seae cine leis veel eer 
Gullers Rin ss oc ee ees oe pote eee ieee ee eee artes 


Mohicanekiver blac kon OnK=sss 44 sess meee esteem eee 
Wihetstone \Creekes-0 ol ose cceeee a ceek nee cctice pets 
Newark, shawnee EUns.. es cy ce setae eee nee s os cine s =i tga 


Maud, Hilton’s pond........2--<..-.0.88 of ap RS 


Oregon: 


iBonnevalle; Statedishi Commission eee aera aelelle=lae 
arrisbure Bigsbakes mec ccctnacecn ssneemssae cece see seem eaeeiar 
Lakeview, WVNlOnOreGke «Seats oc mem ame Ft Beets he eee 


Pennsylvania: 


INOOIASS WAI) CHEER engcucbosoonsoscounssoscrensurc caeeopecneoceca= 
GerbersiCrecktseaaser saan se ose a soho ie cisiee aia sae sea oe Bier 
OhbisiGrecke a= seic seo set Sak Soe a ee Sees 

ANSOMIA pNOtilOl Chee Beemer nae chs eee stew ase sen anne aaae 

COD UNITS SNP PRB LOO Kee eter eta een te ase ite a slate aie omisla alee ea 

Hughesvilles Bip: Muncy, Creek= 2. esnase sss 2se senses see eae eee 

Johnstown, Baker Run......---...-...- de Se eee ere eiser aac aeeee 

Bareiooup Runs =~ an ceceseeteeee tee eee ene oe eee 


Cranberry Glade Creek 
Ikeickv Rune ass = 
igartykne..sce- 
Flaugherty Creek....- 
AUT GIR UIT Se ore chce esc cascicssiareiainie cine conic tome eeeee 


INerrolGlade Rimes tease re Hee en on teeta ne er aeiee 
RING RUN Saree caeon seen tee woo sone hore sae 
Shaffer Run 
Sweeteuns: cet cae soc sor see soe aes acene eee eae ens 
Town Line Run 


Kellettville, Bear Creek......-...----- Bete Sais ee eee Games 
(Bran ChyRU Mae cmcisccie nema saecine eek ek sos cna cieiceoee 
ORK ECUM erie ce can mene omen ere coe eee easter oe 


Miurd: nick Creekets.-5-a-snscancees ose ae mecseee coonee eae 

Salmon Creek eee cases maccriae heme ciacae war erratiesio 

Six Milo Eun aerate tee fie ecemcc sce ce oo meeuet cise scets 

Mancaster, WandisuR Uae sos eas noose ses ee eee eee sae saeae one ee ee 
Lansdale, Spring Creek. ....-- 
Lemont, Gilbreath Gap Creek 
Laurel Run 
ROanineyRUne cag sates oo oe ene eee Ds oeiae cae artaeis eae cine 

Slab Cabin Credk sss senses. sae ace Seno o sea enone Cee 
Ligonier, Mill Creek and tributaries 
Minersville; (Buck Rum. °c. 52. esisscss tee = a5 ce taieee ar cane meee mete 
Juggler Creek 

EWI CEG Ke nen seis Searce Seem ate coins mer araie op ee eee 

Nazareth, Kramer’s pond 
New Ringgold, Cold Run 
Philipsburg. BennendRume es a. see eee cocina nee eee ee eee 
Black! BearsRiver ss. jacnce= sae ce onset eee ene ee 


Clower Runes So ciacatiocesecinctice cee see Coe e eee 
CoaliStreamiRivers: 2.020222 oe. occ cteecr eee eee ene 
Hutten Run 


Eggs. 


Fry. 


Finger- 
lings, 
yearlings, 


pee CO ee CO ee CO wo 
ssssss 


3gsee 


300 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


Disposition. 


$$$ $$$ 


Pennsylvania—Continucd. 


Halls Run 


Williamsport, Lower Mill Cree 
Windber, Big Shade Creek. ...- 
Clear Shade Creek... 
Dark Shade Creek 
RING VeRUIIM ess santa ae 
Roaring Fork Creek 
Sandy Run 


Winburne, Forge Run 
South Carolina: 


South Dakota: 
pemecuisiel, Wrench Creeks i635 22 Jaciss2 cea See oa oe eae 
Elmore, Spearfish River 
Fruitdale, Stearn’s pond_................. 
Gustave, Henderson’s pond 
Hill City, Spring Creek._........... 
Isabell, Red Earth Creek 
Kadoka, Willow Lake 
Mystic, Canyon Lake 
Castle Creek 


- Little Pigeon River, West Fork 
Erwin, Toney Creek 


Eggs. 


Fry. 


_ 
o 


WOOT On 


SSSESSSESESIEESSESSSTE 


cn ren cn en oren cn 


ia 


ssses & 


S8858 


© 
~l] 
or 


bo bet et CO et bt Re Nie ee Oe ON Nob e 


SESSSES52 


~~) NS eo i) ) nl Xe 
S 
Ss 


35858 


S 


SESSegecenees Seesess 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


Finger- 
lings, 
Disposition, Eggs. Fry yearlings, 
an 
adults, 
Tennessee—Continued. 
Hollow, Rock Junction, Hollow Rock Creek... 02s 552. eae eee eee ae eee see 4,000 
Johnson'iCity,' Carters pond <2 ooo. ee 5 Sec eco mcte ecient ee eee | eae | eee ent oe 2, 500 
TSAI OSIGO ROE sooo cerca ee pcich este cachet | | rsa 2, 000 
Newpart, Bis! Creeley. osc ccs tis croie aaraiasnie arial oaestateee electorate cere ere eee | nee ee echely o 5, 000 
Okalona, Buttalo Greek ws - sos sas cwicne Cais eine nee Se les cee ee ee | eee | teen cae 10, 000 
St. Bethlehem, DpminelOreeles 2 2 Ose aoe nn ee an a eel en el a gn 4, 800 
Sevierville, PigeontRiver, Mast; Prog 225 sce sce sete eee eee at eed eee | cree 9, 600 
Shell Crook, Bear Creek. 5502.5 2 Pare sa ie eae tee es | ee ea | ene iE 5, 000 
‘Valley Rorge; McCatherni Creeks. sesame nee em ar [Cee er oh |g eee ed 2, 000 
Vermont: 
Brandon, WastiCreek. 0.25.8 Sock a ee ccc Sete eae a cree oe | ee nent ete 1,500 
TM OIGESTERMEURV Gi Sanat cians Set te etme cre hale crc a ae csr eae tee ce | ee 2, 000 
MIG dlebany TRAV Ors eno ce = mice ic hice See ee ee oll no ee 2, 000 
Sucker "Brooks 2505 acca eis sere ee ae oer eee rte eae ae ere a ee er aay se 2, 000 
Mast Hardwick, WelaleiBrook 225 So ccm ccs acc orca celec clare ease ere NT lets Seen STE | a ar 1, 000 
Nopewster’ (Nigzenhead’ Ponds <5 et 2. secs eos ces ocae ese nec ee cece heen oe 2 sone ees 1,500 
Virginia: 
ENDIn elon ON AKI S POM Miss Soecc ca ce re are cele ice are areas mcrae | ee ne Baer oe ete me 500 
BATT OMS OVERS CHES a cence cc ceet ca sacs cto cis a eee ae ee oie citi eee eens |e, Sem 150 
Blair, CINTA VIGO 3) Se I ed i Tr a MUU Deadd ye Sl [egies 2 2, 000 
Clifton horze. Smiths’ Creeks 5.5 cece eee eS Oo eee eae acca mney ae 10, 000 
Walsom Grek: © aia) kaise ae ee ae No. ee he oy og wl | Porert e 10, 000 
Columbia, Baker’s pond..-..............-- 2, 000 
Covington, Iron company’s creeks 1, 500 
Culpeper, Mountain Pond................- 300 
ni ctor SIN Ont Menee meee ice te ters ie eee ee eee ee eee eee 725 
Wredantekshung SNOW: On6ek: oso. sco sce c cc aewsccesedece re senda. HERE eee ee een 5, 000 
COOd VOW: JUMP INS ECM ee te crc te ee ear ee | eee ne | ee ie 2, 000 
1 ENN fo) 2] oy dL yea DJ eal nr be een ee aa renee Seng wD Bk te Se alae Lire ||. Deraiaaey ree" || wir Sk Gane 1,500 
Hot Springs, Nackeanp River toc 0550 hee eet ee a eee a 8, 000 
PuddlestonawWaldromCrecke: 6 ee je oe sae oe eee cee rote ee el ean ee | eee ae 5, 000 
Fslandvnonk sBIgth un je of h ee is recat hes hot ene te Bernt eee Ee ey cere eae cae ona 700 
Jasper, Wallon @rode tao 5. os.) Seniee Cae Ce an ce Ae: [nk eco Sl ca 3, 750 
‘onnqrock; ‘Groen Cove Crack. sacs ho. 2s ot ane ocak cceee eee ee cee ts occ oeoe aes 40, 000 
White MoprGreele tc. = 2 asses on cae ccocicec cont eke cetera eee ee eee eee 38, 600 
Mexin toms mitt alOredke sense ae aac cae coe cee con ane meee enn ene 375 
Hottinger’s pond 1, 000 
Isa) eli alk] Sy Rc ey ee aed Oe ales Soe eee RRS ee Sh 375 
Stop lahd 24 NIK: ps eee Ae a ee ee Se eS Ee ee Ba aL 375 
PANE AaletSimipson Oreckee nen eee ees ee eke cote eee ee a eee 15, 000 
Lovettsville, Dutchman Run 450 
Dow Moor, KarmnvesiGraak: 155) 2000 it ee ee eee nee 600 
willhoru; Pack Creel ee et ee ee onieaners 6, 000 
iNew: Castle: Sinlcing (Greek eos cee ae ee cee ok eee ne 3, 000 
Orange, Spring Branch Pond 1, 000 
Pembroke, Lybrook Pond...........-- 100 
Pulaski, Cool Spring Lake................. 500 
FTORMANRSMODM coset acne tease e cece eee eae wiamelace ct |Meeee eee 4, 000 
a coalslob co (Tako Jae DEN Uh) bil S0) 00 lee a ee ee Seana ERTS pal) a RS Pil Mh vei Sige 1, 000 
SaltwillesPumibling Creeks sec oe se cece oe ca conc oe 5 ciate oe a ee See eee ee 4, 000 
Sprin afield sAvecotinikinunes cote ee sce ceee cc eonecne sean Som ek cate sn| seo te | Rae eetes 2, 000 
Gtanniton; Bir CalfiPasturetRiver. <2 cso es cnicoes cet ee ee ee oer. | Snr gee a ees cere 10, 000 
Stokeswille: Northiivenso soos a eee ce bette oe see ce citins oe eee eee |e nena ae 8, 800 
Stuart: -Southy Mayo Creek. £2 S22 acetone ee see ci ee aaa ck | rcp ae oem 3, 000 
Watheville: Wrallkeris' pond 222. a. yas cok cers ence Saclay all he att ee Eee 2, 000 
Washington: 
Elberton lear Wake 5 jos oc 0c Sorte cee cete cece eee con eee a eee See, AE ee 2 3, 000 
Northport; Big Sheep Creeks os ea ee ce ee elf oe el 2, 000 
Dean Wakes ss sr aoe ot aeons ae apo time tc erate ee Seco | ee Ne a ae | ene 2, 000 
Rive Mile ake. 228s case oe Ree ee ee yan | eee een [os Pe cgeeeee® 2, 000 
Silver Crown Diakes. outs ok toe ance aee ce eee aes aa | Sr ae ae ee aes ae 2, 000 
Romeroy Deadman Creek’ Accs tee cet oa ee ee | eee Ie a eae eS | 1,000 
TOUS GT SS PRON Ges es one ane ee ie ee eae oe ee Re | EN Steet | enn 1, 000 
Pollard’ ‘Curlew Waker d ss cee ee ae ee AE RN Go BU tl pee pa ee oul 2, 000 
Port: Ampeles: Pleasamtiibalkkeens ne oe a ee Aare el eee ae 3, 000 
Repubhic Am yololearhe tessa wees scenes ve ceae ce cmon eee eee eres 2, 000 
COpneniia eset so cek ea sersze chs Cet ret eee mee ee 2, 000 
Grawihshibakers ss 2 es es ‘ 2, 000 
Seattle, Dantly Waker cee ce a eee eer eR eet Cee ee oo Sai Lay aC | eee 


Sumner, Glen Acorn Creek 
Glen Acorn Pond 
Witlbur AW iitbar’ Creeki-. ccceek cache ec cece remeet me eee amas 


West Virginia: 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


RAINBOW TROUT—Continued. 


Finger- 
lings, 
Disposition. Eggs. Fry. yearlings, 
and 
adults. 
West Virginia—Continued. 

Warman Hazlewood Rune. cose 2e2sccinc a. 5sns fee sacs e seme sence 200 

Kearneysville sake “B75 5522. no act cee jessie sosesanecee ssscces 1,000 

Marlin onto wae Ol CheGkKA a pare ose segecte cee e secimicielon mslels sles -'acls ees 1,000 

Mortimsburerichiand Orchard Pond=s.2.-sc2-s--22=-c--2.s-4e---- 400 

Midvale CassitivMenoOkes sca. tocmase snc ocean -tatianscacecinesoee ans 400 

Middlemork River! 92. 2. satees eee coe cee ose cette cen 800 

se Millenss ola behonkiCreekts<. a2 n Pse= mice wienececeneccemeceeeee: 1,000 

Pullman MpakersipON Geet oascticsscee tte asc) siae cemininecioe ae sigjeaceiee 200 

uses! Rivers south orkasss of. oe ese ace ase ess coe 800 

NewelleeMans Creeks see ate tas steno ele ecidiceetce es eeese eteenee 800 

Terra Alta, Little Youghiogheny River, branch of 3 200 

Voughiogheny River, tributary <-...---2-------2------- 200 

White Sulphur Springs, Howards Creek................------------ . 25, 000 
Wisconsin: 

Appleton; Gloudeman’s pond. -~ -- 25. - = ia ae wn eee ee eae een =- |e seen === 500 

Chippewa halls #Duncanl Creek. 2 iehcce cscs csececcescccsscesceecic|asc-sce seals ce acc cnese 6, 000 

Men par Coleman MUA Ken a8 wecectiae nee oss emec co cciccseSisisocem oe eel sep alsjaiejatapel|lelcimiayairieise miele j 1,000 
MoonubdkOrsseaae eects sale ee enna nek cess asec sos ecensca| Sacer ceeeslnseoctee ssn. 1,000 

HIP OVeR HO WAEES|\ CLOCKS <lous <einatnee ai ce ecieie sci nie ewicis Deiee selewinia soi ols, =\[eplgnacl-eis si cisSianememinee 600 

Beymoum Oreekeemareterc eect ot eseccos ccenter ceeee te tbe ceca ee mecmics eel ace steamers 900 
midependencesbniceavallay Creekes. 226 aces ela oe cepce cece dele| seein gn nde nel alee ce 1,000 
Chimmneyshock#é Creeks 242 test eee case ees Saree eee ce aeeesalacs etic cee 1,500 
DawisiCrecksaanseeamee sues Coat satel cee sccccbeceesent 1,000 

Milks Creelesns e527 sicecee 2, 000 

Finright Creek 500 

Kailn'ess| Creekten pe teers ek see eeene et bantost cee caeee 500 

North Branch Creek 1,000 
ikorstadsiCreekeerecee cae eek ce citecicc eee eens ace a ee se atereice | Ge csere s creke ere 500 

WictHOS KOR GG Ke ce eee ree nee cee e eS ceo ke sore Moelle oS eal eemespins 500 

Walch asm Cree ker see tat & heen ee Bee Ne ie ok OV are eel ee a aye eee 1, 000 

Ken Gdall pbrainards Creeks macs atin ccece coer oncece cece cect sob ec onealseeccemee sl tecce ceeascs 300 
i Dqamanmo kere, Ongele 8 as adda gag SE eae bob Sane DOSE AA aS Heel Ha Seuno aa BeSnaeeeenee 600 

HiT LR Cn Gakees pee ees oe ane kine Seen aoe eae Ses Eee Ueee eee tee 600 

leyndihcns pe Mir tine Aaronuakenacce cnc scthetecistccce cece Seen otesoe eames soecalmennee rece ae 1,000 

MGT EOW DC min enCOOReeka| tea see neem ane c  ak eeciee e eee ae ect cele nec ccie aoe 500 

Mount7Horeb; Blue Mounds Creek-2 <3: 02.22 cc. - ence tceeece noes. 1, 000 

Bracer Stream: sane sos td ake see ccc eka nase ecenee 500 

Forward Stream..... 1,000 

Klevenville Stream. . Jee 1,000 

INOOTHC rea Seen ee cet eect nae amen eet enone 1,000 
Onlfieldehondidumuacthiverwheadwatersssctss-.sccsetees tee aeece|esencaesselencceesenes 1,000 
Radisony Count) Oreillesmivierts sees see Sole eee Sheek cence faced | emaemesien [ecm eisc es 600 
Komi OMROR CO Keay aaete e ee ae nis See EC eee eee eee coum camnal sce ces cecllmomenese votes 300 

RichlanGieentermyvill tO wi CreGkseaene steno a seer nee em kee foe 8 eee ae Slower cease ce 600 

SpanlareoireGneekas Ui pereaas == seenee eee hese emes Sek ewe Sao se OU ee eae celesser tome sce 900 

Wiest byrekcdckapoomviver wWwest branch s2:<--.2 5.08822 ck eosetcr. aoleee anasto seleacomenee ase 300 

Wyoming: 

HB Cullahi Cra wiOrdse ond kee mestee cet tense See eeee co cotsece tacos ee lciefetereteleje lets 1, 000 
Hidden Spring Creek 1,000 
HandiCreckecerscrsceacene hy care e a dees ARE eRe eee Sy eee ete 4,000 
Rice Springs Creek 1,000 

Clearmont, Piney Creek..........-- 1, 600 

Elk Mountain, Blood Lake 4, 000 

EVANSTON CAT RUIViGh se ce mae aks See ee cae MRR EE Set eee sagen 4, 000 

andenshoposipionkuvenssess son sees sees kh nae aan mee ee ah 5, 000 

Ranchester “bie ’Goose:Creek headwaters... 25/22 occ feb st ace ce cele- asec -cec|itceeccistinas 6, 400 

Sheridan smninesenon dieesaten an em as seewcnne ac eee ee enema ieee een ener. eee Meee aren 700 

Starerhishycommnssioniee =e eee ase aemeees anemia eee semen = TO2NOOOG| Senet ete cele esacretia = 

Bund arcew Mec uipanes PONG ees eee eee e eee eee en ee ae ee ole tenet cme nemo 500 

Medicine Mlatubakesc=2tts=s scot stee stectc ce carmeteer cme se ees cece al eainae seca 2,500 

MOrFAns PON Gl ace eee Cee Eee OER o deine cing [aaa eee alC ce qmectee sels 500 

Syovebeyed Ups epee ae a SS Se eee eee ttet aa he aaa tas Eee Dolton 1,000 
sLhenTopolish O wih Creek ses 5. cts see ce nS tme ete one bee cee ee Sale cide cee rhe cant ae ae 3, 000 
WiorlanicS pringuCrockcsasss ieee anceeees Me aes dd or aeee ee ea aches te one eedeouee 5, 000 
Mota aberkwete SS ANNE fishnet sae Se eres Ps awe np eos ey ag ee 1, 091, 950 181,890 | 1,656, 229 


@ Lost in transit, 30,708 fingerlings. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


ATLANTIC SALMON. 


: ane Finger- 
Disposition. Fry. lings. 
Maine: 
Hast Bucksport; 7h en obscotwvivielasccea.e see secesene-e eee ee eee eee Eee eeee QBN 512 i) scrote 
East Orland, WMlammogseoKk, AKO cee verde ovo eA scce sa Te ee OES Weegee 16, 993 
Penobscot; Rivers a: fos sons oe ee Sa See e ee eee 230), 183 |nessereeee 
ET Oba seat ae are NE ad 8 oar ie en cae Hoy NOE Ae 2, 573, 295 16,993 
LANDLOCKED SALMON. 
Finger- 
lings, 
Disposition. Eggs. Fry. yearlings, 
and 
adults 
Connecticut: 
Hallsavillage sHousatonicuniver. p= sssccnesssceeecascceeeees coe res see e eee Seen 6, 500 
Maine: 
MbbotteVillage,iSebec Wakes 502s. coccas suse cee ee cree 2 eee ae tans | ee ee ee 6, 000 
Be fAStROWANWUAKE = sols coca ca ns aw ome celae Sects am eee ecre eo eeee | See Seen ee eee 3,000 
Bigelow, Bis MeepROnG asin seine caccocc cect cn Sete eo ae ce leatee | Seer eee | eee eer 4,000 
WittleMeecPonds. 7 3555.26 cts cote eee Ce eee eee ote | Senet ee Sel Ege a Sea 5,000 
Bingham, Clear Pondto aoe sponses cs ccee sciences memes ce naateece sce clee | te seater aes meena 4,000 
SPICTCO PONG won se oes cece ae oe ee ee eee ne ear tear ol a neeyainese ene || men pean er 10,009 
Blanchard= Moe) PONG wicme- se ooo ccde aos oe ce once c oo teen cee ce meee Ee eene eine [meee sa ee cee 3,000 
AS 1G [eas XG ee eran eames es hee ee er eet eel se eee akc e eee came se 3, 000 
Boothbay, Harbor. Camp bellePond ic sac seers ere eee eae | ee ees eee eee eee 3,009 
Brooks; Passagassawaukear Pond. soccec se noes ceeee nee acon ances , 
IBLyAants Ponds witChelsWakes-ccccess coon ee ten cree cee ene , 
Maplewake- WMatleWakeOQ co. sccsces oases saccumewocet cameos neaenee 
astiOrniand iGraisseond seers eerie eenetintee cee oees caee cee 
Eastport Junction, Cathance Lake 
Harmineton, Cleariwiatenbonuds=ssos sess eeee te aoe scnculs scene nee cx 
Grand Lake Stream, Dobsis Lake 
Grand Lake. a 
GreenphakenGreenwuaket imeem soso enter ee coneecven oe cememoe 
Greenville, Roach River... -...-..-1.-- Se ee nme NeieNad ed 1 SW de 
IH ATTISON* AS ANGu RONG = seers eee eee eee eee a eee eae 2,000 
Jackman vBipphiShveOnd s,s sccwe es ence eee eme nen eee cece 2,000 
DuncaniVake seas. Hacc h acca coe oe Mae eens 4,000 
Pinchanted Creek. + oss sso cace seoe tee note pen enone 3,000 
Mnchantedsake.s sn seos osc ee cero ee eee renee 3,000 
JONESHPONG Ss eo) yack cece tae ee eee eae 4,000 
imitilewdinchantedsPond(ss 522222 ine oe che cae see ene acne neces 3, 000 
Mower enchanted ieonds- sts ss-enes soe eee eee reeree ere 3, 000 
Kennebunk, Kennepunk Ponds. cs secc seen cn ee cece ce eee ne ee eee 3,000 
KAINCO | MGOSOIRULY. Claeyoe eee ee ee ee eee ee eee 6, 000 
IN RAXOSTEV OVEN Gb BE RGR A Se a ae te ee abe et: 5,000 
VOAGHURS EVOL ere cre eee oe coe ee ec eee tote eae ae ee eee 1,000 
McGeoreesCathanconuakGrs soc ntcmsacetton cet anes cen ame eee 431 
Mattocks #PeabodyrPond eters: sees cee eterna eee en eee meas 4,000 
Monson Junction sake Juanitass] sass ne ena ke Wen eee cee enn ae 3,000 
Piper PONG 2) sae ene eee ones See eeae 4,000 
New Castle sinttlesPondes- saat nate comer ne ene eee reer 3,500 
Newport Junction, Lake Sebasticook............--2.0--2-e+-----0e- 3,000 
INicolinssBTanChiRon desea: eee eee eae eee ae 3,000 
North Belgrade, State fish commission So) 100; 000 ec. feb a. seecoe oan 
Norway, Lake Pennesawassee..............------------ : a5 5,000 
WinpInisWake-*2 ster tone cme tee Het WAP he Calpe 2,500 
Otis Greenttakere ao sacs ee coe ncmee eee tn ce carne ne ee eee eee 37,000 
Pattens, ShinyeRond sense srecsc cece ase eee ee ce eee een ee eee 4, 000 
Portapes Portage bakecsess toa. f sae n as ene ee ee ee ee eee eee 6, 000 
Rangeley sWoOoM ak occ jucocwa cocce cee eee ae ee ee ee eee nee ese araeee eters 5, 000 
SouthtPanis, ConcordvPond ae i soec nee cee one nee nee eee ee eaee leet seiseee ee etelceeeers 5,000 
Southwest HanboriGrestlakGs: jacsc soeman ncaa eae eee ese eee | Sree ane | silanes 3,000 
Strong, Porter Ronda 2 asc see nero oe cae re eee teenie | eerie atone | ciation oketotatat= 5,000 
PROPUGG «Gt. GOO EO LAKG o.oo sees kak I eee Nan ele eeae 4;000 
PunkiPonds Dunk Pond O22 55 eet ea eee ee eee ns none eecee eater 5,090 
Wisldoboro, -PetersiPond) sages. oe cece cine ce seeeeee ee eee me Eee ne | oases alsa cmeeaneteas 3, 000 
Winterville, St. braid sakes: 2 oe css eee sea nns mmm eeme ar eee nec en enna memeeemnee 6, 000 
Massachusetts: 
Pittstields Morewood Pond 2...2- se eee eee meses oatese seem atin eeeee ce coaeeenee laamteaetaeteats 6,000 
Worcester jhake!@Quinsisamond)sec casos se escent eel ee nee ee ee eee 1,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LANDLOCKED SALMON—Continued. 


Disposition. E ggs. 


Michigan: 
Sanltistes Marie St. Marys RIVED o< <cccjacce conc ocockpceccnminccee 
Minnesota: 
HGethG) IVES TOG AO ILE GS Saar eee ore tonpceas Soc be ace E sec Ce OeceOOd SAEaSoeSee 
MATING AK Che Seeley sac ee ccna ceeya) otsrcinainietaieciarsieremre ai eva eejetersies 
INGA LORNA eee ad are taarctarelare aisles atclate rateleo wiclntatctesiemrelnsicia incidences 
IMT GHIA NDC O Arte ne ae eta rstalmreya aitorsincoraoie aie ctorclete oremeicielleemyesteoe iets 
INGOT (ON FIVE) = Hos babobaesbe non Sea bSCaseOneSesaee SaAseeneor 
SCH AUTMAKC ae Ae oot aisratsiclactarnin/ oy arayaiarar ata laralala ciarafatainie sie llesictereie sis em 


Tettecouche Laks. /acioeo syetniecloeecteee 
Upper Baptism River..--..-..--.. 
Steals Stateivis hb cOMMISSLON Sa5 san 14 52 oro sie se esecionan steieieorie oeitenie 
New Hampshire: 
SAG Oto Usp POI Sa Way. Clb OD Ceeretetalatalate ofalnfatatatat eal eisi= aia efatelala(mimiatel=ieiaieta =i | ete alae =e 
Colebrook) State fishiCcomMiISQlOn so... (cio omens ecco sae ecasenccees 
IBY CLG GOLEM OMG a mem seta arste seine ialotals sister = = tela) =ta alain a ainto is ateiniam = Balaiel| aoe etetoye 
TAM KHON VEN Stem ake sateen ns crc are cic(sjelotaiateielate ln lotninelorsieisiocme sain |oomioctaste 
Keene, Spofford Lake. ......-.-------------------+- +++ +++ 22-220 eee 
IMereditineicakeiWinnepesaukeGe. cc oss ceca nicl swe ceca me sai simian sel 
Veli S Lacon Wilma e Dp CSAUIKOCS te ate laisiole ata ioe a1s(e vio sje tala elniel= o'afar= asin ere) 
New Jersey: 
Hackettstown, State fishicommission <<... 2... 5622s see come ences os 
New York: 
Carmel CrofonpRiver, Reservoir D2 ooo. acre cclsen= = cme owen sini 
WALCO KGN GWE 2 Se bacco sdoodEso Le OTnUDerEoUbsomposne 


PA MOM ATI Sey SAMO ek OF Chae olete otelata ate lalalnlelelnls\n/=!o(alaleleln\elslsielalnle wie l-(mie eiela(e eaia ale =ial= (= si l= 
Vermont: 
PAC ORE ee GV. C TU uly ete eee ate ate faite afore ele teolelate eleat= ole aimint= =felal= ololeeinialal| Selsteieleeiei= 
Little Averill Lake 


Salisbury Wake) WM OL oe ore aleelelnie ela lelm\slalalnl=l=[n aleie eiel lm eln\e alata =minlmim = =| e\sfal=inielnicle 
Wisconsin: 
ACTA ew AKe SUP Olsteteraattelatiesialaio a eieinicinisieeia nels eee iaereeeeee ai =|= essai 
(Qeyoqariaby, layer IOP sees 358 SORE Oe a apdeeonesoo Sean ouaesae losecdeceso- 
RWI ears pEAKeL MAI GOCM ose neminatesciaeinoenlocisincemnineccisciace oes one cea caste 
\igeingenven,, (Cleitn @h IUCR Ree soe soandibopp das seoreconcssobsodcad bESeaoease 


HET Ths ethos NR Te oa aa oe Nn 276, 000 


a Lost in transit: 2,000 fingerlings, 500 fry. 
SCOTCH SEA TROUT. 


329, 736 


Finger- 
lings, 
yearlings,, 
and 
adults. 


356, 332 


Disposition. 


Fingerlings, 


yearlings, 


and adults. 


Maine: 
East Orland, Alamoosook Lake 
CraigsPond ssc. 255 -ece see eeen 


Moddvshoudescsesecee cece asco sees sincncce smasaeeaincts acces 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BLACKSPOTTED TROUT. 


Disposition. Eggs. Fry. | Fingerlings. 

Colorado: 
Alamosa, Rio Grande... ...------------- 0-0-2 oe een e cence wen eene- 13, 000 
BAIS TTA ATG OMS OTN LEC ata areola eee eee ete reenter 15, 000 
(CRG Onl ee BRR Se A ne Soa ood oeosdonedspasesosnoasoceoescc bos Siafe|| seats cicia- niet 20, 000 
Lostman Lake.....-.-.:-- sealG i 15, 000 
Maroon Lake.......-.-- Bese on ete sic 20, 000 
Austin, Dirty George Creek ee 8, 000 
Ib EAR EY bb.2 02) eR orriap ene Shee ecseeoesocorecoe sor sseecoses 8, 000 
Surface Creek... ..-------2 222-22 - 2-22 eee eee eee eee eee 8, 000 
Wrard! Creeko scien sate thee tm ncn cee en eanencee Seana sheet eens meee eres 8, 000 
iby MC Ryatay derail one Cohn Chee ee cice ost ceo bek soe acgcousboltee sce oars sepccuddlssncceacoe 6, 000 
(OPH) Gal Seb oce doecdtepscuacsssdeo does oe cose modsdeoncjssacaccsodediccseudotee 4, 000 
DEG GGG SAB Be Stic cee ocdebcpressteor ean cdioomdosonosal|-scosccbnoculesSonsnoce 8, 000 
Leb SEOs <a pace moneodaseosessece bectosoooescesacecs |i tdccbadinass|letecoeacac 6, 000 
lathe OG Glo Soie Ones) se son aig enc ebb son ooSe asp Ose obooddnco sa sHo||ocosboctbood|ostlstascos 9,000 
iso olsies Weeden AEN 6 Cee oog at soe sone ge cononco se srsnodsne|/scaccotaceoe|Sdosonosor 5, 000 
BramardwWaltar sess seecrenee ca een eee cmmee cee cee cence | Memenate eae Sete earns 5, 000 
CO os ed BEI Rp ericbpacidoosesacesedoecccsosspsscSconedns op) ooscSapquesd||sousboEcoc 5, 000 
lWietates IU eee jpocneorconcas so ogge censor as aoSessosegsod| boonscosaeao|/ascoscccce 5, 000 
Brown, Aldor Creek 5. ce ceo nm own = ne eine wine ee emmleecie seine ieeeie=e=|(clanie nin else vine om einicse = 12, 000 
is lane CniGG)< GonGasaabacss dacenoEBaSoas soDAdndd cs ooRnpcadHbaa lasisaceogaoe||Gsoseesdoc 7,000 
Ia) mol Cueeliss Ae ocranopsp pp cicesSceeoorcbadreosecseobono lseqopeoeagon||boneonssoc 10, 000 
IB oiats Waeiiey, IDE Ay iPlay! ne So Se coco omen soodobcosehouceboconesass||Cossacsibosa|stincctsond 5, 000 
Cascade, French Creek.......----.--------------- +22 22-022 eoe----|-- 2-2 eee eee] eee eee 3,000 
Cébollay GinmisOn RV Olio niece = mmm ae = wm Reem mlm alee lela ol mlelmiel=le ale elele ieee eine mieiaie=e a 50, 000 
Cimarron, Little Cimarron River 12/000 
Mesa) Creeks acces ses-e= === 5,000 
Coke Ovens, Fish Creek....------- 3,000 
Ground Hog Creek. .- 2) 000 
West Dolores River 4” 000 
Colorado Springs, McReynolds Lakes 60,000 
MGaters ONG = c222 tic atce scence chen ewe cee mee coe | terre ee eee eee eee 5,000 
(oyna Tiere WI) One eso agon soe sooSemcagcomcodsaesodsonuc=sboere|soceasceseda||bantstSass 15, 000 
Creede, applicant ...-...-.---------- +22 ee eee ee eee eee ee ee ee eee ZHU) |e ssoasnnd bogesos s~=c- 
Minors’ Creek.) on -- 2 = cee nn nena nian enn ee wenn own s|medse cs wim aiee een inne cies 10, 000 
IE) (Onn kes aoe endnoapasrcosngcodhccasstcdadsecodadssdd||-ooaubaconselsoanbosces 4, 500 
IgM} Cureshave le), Wha oles - Goode Soasooncpededoooosuansopscudondd|gcn¢acduasos|annchcgsen 40, 000 
Squaw Creek. 2 oi... - = ae wasn wee mene n wenn en=leseeeninnescs|onnecccens 4, 500 
AN OTEK (Chee aSgooccos Ser oaS aoa sooeuece ose boanocoteoss|[>ecoemoecoad|lacceossene 4, 500 
Wie) Chelle ak seeneke cooededwcsincdocnonssuacsasoUadsnScUsded|bnob ocebecellonsdecseoe 4, 500 
Cripple Creek, railway streams. ----.-.-------.---- 2-2-2 - ee eee nen | one een en |e nen n 30, 000 
IDET Yo (ba Jey O02 2) le Soe aoe omen eernes Snes erm oer Secos Sema ssp esbbosred|Scecaa-scc 4, 000 
BulliOreolkt a2 sasctc oes eo es See b en ca cee ccetec ee oes Sen eeerines cn beeeereeee 8, 000 
IAG OTN ge 6 ar baorme se oe popeoc eyo seU aS Soonodsbese||pSectedsosce||asesac soot 10, 000 
Covora (ONE eek coor ocosconsebecs Jude cr See Seno seasoR) dood osacosnsdesallpcoteossce 8, 000 
(Gnio\el CiGel <a Sonscbcm CSpeeSpsS SoS nonOSeeseccpSccccond soasse sneer |SSaeoconse 8, 000 
LB es MOUS Oly oper teansaqoeqosEsonncOpseSBccdecs saencpesoaudlseneacopac 8, 000 
Ibrateloy q( Otel esc sobcee bhoneonéascesseecb oss weoorasace||scscaqcensec 8, 000 
WOON ONG Shio aa aco edooonSsseroocneoseSbaCSpeDaecgooess||s6- 8, 000 
Mesa Creek... ---- 8/000 
Park Creek...-.---- 8) 000 
Plateau Creek..-.-.-.---.-.------------------- 14, 000 
(SAIC eral ee a9 BSS ic hecoeanopogasauacnoccoeqebbosacosceclasacduccisec 8, 000 
Delta, Bonnell Gulch Creek... . --- 2-2 on ee ee fo ene ene enone 12,000 
Hiscalante Creeks. << <iwre o1nin no ntewie wieinieinie veiw winiw eine wimm enema eee einen ieee mein 12,000 
Denver, State fish commission. ...--...-.-.---.-.----------------- 6005 000) reme ocaane| sli eeeeers 
IDG yals WEES 18 iseh Gin HOGS Se Seon o ope Socoub soe oso seen beosooce see |Sasescess=sq|scnos8ssee 3,000 
SHG) ChGal ssa pabaccnbacecanaocopssa saeco anaedoersoaceosdds secscgonses 15, 000 
Slate Lake... 2-3... 0 0s cnccccncnee care were se cecew seen nc|meneneneecas 15, 000 
SFT AUIR NCA oeidin ao Sad boods ASSanu SS seas h CodcbcbunssenHotnd| |sacsessse 15, 000 
Straight Creek 15, 090 
Surprise Lake 15, 000 
Vial ae Ciisiel sca chonasde sdes suSdasconcos Gane ss 3S cessaSsloseSScascaes 15, 000 
Mnrangon Cascade Creeks sere a co ce alesse lala le areata ale etl ll le ata teal ole 4, 000 
TUG EM OG e5 See ee Ses Se ee odigcneemoososssobel|=sccspcbiadaclsdsesoosce 5, 000 
LS iy adkost , Os, 3) eae emcebOmCa poe SOE en ORO T SOOO Osa OO 300 [sooascacoood |paasoscace 4, 000 
WAMIEI KON OiiGl ess Ga aeunoddones sore soos obo seceordsagcasbe)|ancsacesesdalboodqcpror 4, 000 
Dyke; Piedra Rivers cs once cme nels ciemiawelein since ce alarm tela eiolleielallletele lela fein ieini= > [mininseimlaisioim = 20, 000 
Fraser, Ranch Creek... 2.2 ---- 220-22 - nee e nee eee ener ne cnn alow nnn ene nn alae nee ene 3, 000 
St. Louis Creek... - 2/20... 22 ne ee ne een nen n|m enn onan 3, 000 
Glaciers, East River.....--- 8, 000 
Slate Rivers sacrecees 8, 000 
Washington Gulch Cree 8, 000 
Glenwood Springs, Eagle River and tributaries......-.- 30, 000 
Grant, Geneva Creek... ..-- 3. ---se-ecc cece connec cece meena nse nn=ecene aon eno n|-n =o a3 5, 000 
SOU MIRE AIR Aye INOANN IDO eso Be soe cob dsodnoossrdesd|lesssecesasen|Scodsaccc- 125, 000 
Gypsum, Deep Creek..-.------ 2.2.2.2 0 202 e en enn n ene e en ence een] nn ne nen lone ene 6, 000 
SKU Mere Chesca SaRrnscacdoeccusawo saeaSseenooncoodber |looadesucssec|lsnaasacdas 8, 000 
Hartsel, South Platte River and tributaries. ......-.-------------) ++ ----- 2222 eee eee eee 24, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Colorado—Continued. 


Hierro, North Beaver Creek 
Sun Creek 
niliiside Brust Cree kee eee yteme tera taete aie elelomyein ee alain inicio niaie ain = sicleswielas = 
Hotchkiss) ClearsmorksCreekaeeescsncnescceencm csc menpe ces ciaeisetcs 
Crystal Creek 

Smiphsie one Creoke nee comscte = pesss anise einemeisesieciecls 

Howard, Arkansas River 
Lake George, South Platte River, South Fork 
Many all Creekee. soc neh Goliet oct caeitenen ame ces'see 

Longmont, Big Thompson River 
Los Pinos, Los Pinos River, South Fork 
Lyons, St. Vrain River, Middle Fork 
St. Vrain River, South Fork. 

Malta, Eagle River 
Holy Cross Creek 
Sweetwater Lake 

Two Elk Creek 
Mancos, Lost Canyon Creek 
VCs pM COS MR y Cleese -ee eeiel seem oe rinse cictsna eae 
Morstralll peste t oir op keqeenee cs asco me csecicien sa cmeicce semis eceieceinen 
Marshall Creek 

Middle Creek 


SS eee eee 


© cw tc ce mm te mete mec eee c ese cece ecceccccce= 


See eee ee ee eee ee ed 


Monte Vista, Alamosa River 
Coney OspuiW erases oer. siete am elseiste is sicieisisicwsicieic\enininle winless 

New Castle, East Elk Creek 
East Rifle Creek 

Mid dileyEii @reek see cea chara ateeeerocecisse oe icemine cocci 

Newcomb, Boulder Creek, South Fork 
Newett, Teeter’s pond 
NOMS RCOCHAS Dp ON sticlocicaictie cine nice cite was sisi wie eieiceisicies sie cals 
OurayalbakeWemones oe: oe cor. ce see ce aie roe oe mivie dais sa bieemlese 
Uncompahgre River, East Fork 
PagosaiSprings) ishi@reeks. 22. -c-cn-<ccceeercc-cerenencce 
mMounMilo | Creekes se c.ec css < cccjacie ocistcwiee 

Piedra River, East Fork 

Piedra River, First Fork 

Quartz Creek 

Sand Creek 

San Juan River, Mast Pork. oo o-cscecccseccceces 

San JuanyRivers Wiest Work: oo. os-cs.scccscecwes 

Silver Creek 


See ee ee eee ee es 


Wolf Creek 

Paonia, East Muddy Creek 
Hubbard Creek 

Terror Creek 

West Muddy Creek 
Parshall, Battle Creek 
Carr’s pond 


ee eee ee ee 
eee ee es 
SOS eee eo ees 


Williams Fork Creek, South Fork 

Pitkin, Quartz Creek 
Placerville yp eave Creekanscse-aceeccasecenene ste -scesiec ee eseae 
Pueblo, Graneros Creek 
St. Charles Creek, South Fork 

Ivico; Barlow Creek=saceessemesee sce 
Dolores River 


RIG PO WA Vy. COWS ENOG Ka oetaa a sean cei ernie met sans cmiene nancies ceoe 
Bir CimarroniCredkice sk ec sas once n ween cen ease cee 

Little Cimarron Creek 

St. Elmo, Red Mountain Creek 
MV OGRA Cle acts no es asides om siniee aejseeiwisioe so cieeiewieade 

PRE KAS Choe keeep seb cin vais succes siciesseec ce wisicisemies easecs 

Willow Creek 

Dalida Amcansastulvol eee sesame aoa Maceo a ot wis ciwis\cjeme ebeccm eee 
Sapinero, Currecanti Creek 
Sapinero Creek 

West Elk Creek 

Sellar, Sellar Creek 
South Forks, Beaver Creek 


Eggs. 


Rio;Grandey South MOpk: ce occ sete oneeeeee Wen eioloe ech ometlcelee tet wicies 


Fingerlings. 


iS] 
RRSSSxnS58 nab oomnoan 


NWNwwwe 


— 


_ 
SNOW SODDDMDODNAAOOAOS > 


eS 


eee 


= 


e 


fate 


a 


ST SS 


tlm 
SS SHAS CD ODE OH WW AAEM AAARAAAAIMN 


Bee 


i 


ow 
GO S52 00 0 00 C1 OO NO 


SESSSSSSESSSSSSTSSZZZSSIIZEEZSSSZZEESSZSZESESSESESLLSSSSESSSSSSSESSSSSSEE=E=E= 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Golorado—Continued. 


Steamboat Springs, Aqua Fria Lake............-..-.--.-.--..---- 

Chedsey Lake 

Lone Pine Wakes. 5252 gece eeccncte ee eee eee 

Newcomb Lake 

Walton Lake 

Vance Junction, Bilk Creek 

Vasquez, Frazer River 

Vasquez Creek 

Villa Grove, Garner Creek 

Major Creek 

Westcliffe, Harns Creek.....-.------- 
Sand Creek Lake....---- 

South Colony Creek 

Wheeler, West Ten Mile Creek 

iWioodldnd Parks rot Crecke asec mse ar oo an eile ae ee 

Turkey Creek 

West Creek 

Yampa, Bear River 

East Williams Fork Creek 

Fish Creek 

Middle Derby Creek 

North Derby Creek 

Oak Creek 


BOO SONS OOD CotG NOOO OBO me BODE eNO mono 


Youman,. Big Blue Creek 


Idaho: 


Boise, State fish commission 
Fort Hall, Clear Creek 

Ross Fork Creek 
Ine nla \ae, laAelr ILIKE) oop besceneoossh one sdecsnScoscsoo rcs 
Shoshone, North Fork Payette River Pond........-.-.-.---.----- 
Salmon River 


Michigan: 


Detroit, Detroit Aquarium 


Montana: 


Anaconda, California Creek 
Deep Creek 
Dutchman) Crock: jase ease ot ass seg sn one wee ee el 
Fish Trap Creek 
Foster Creek 
Lost Creek 
Mill Creek 
Race Track Creek 
Wier S prin ti Cree Ke sere ctor eleletmtelalatetl i ee ler 
Willow Creek 


, Ballantine, Arrow Creek....--------------+----------------------- 


MBeltns tomera Gree Keser ese ate te teal aoa 
Big Timber, Big Timber Creek, South Fork 
Teil Ciel oe so coesccoscce ees son sereeoeteseebasce 

Boulder Pond 

Boulder River 

Cayuse Creek 

Deer Creek, lower 

Swamp Creek 

Sweet Grass River 

Wheeler Creek 

Yellowstone River 

Bozeman, Buck Creek 
Carlin Creek 

Cockrell Creek 

Dry Creek, North Fork 

iM al Cixselics eo sonc soc eeeacoreceUc ba couelconsescocsounece 

Middle Creek 

Nixon Creek 

South Cottonwood Creek 

Broadus, Edwards Lake 
Butte, applicant 
Columbus, East Rosebud Creek 
Fishtail Creek 

Spring Creek 

Stillwater River 

Trout Creek 

Wiest Roseblidl @reeksssseecree ace orcs sete eee 

Emigrant, Spring Creek 
Hamilton, Bitter Root River 
Bitter Root River, East Fork 
Bittemvoot iver W.eSbeb OLkS. ja oe eee tee eee 

Blodgett Creek : 


Eggs. 


Fry. 


Fingerlings. 


sssssess 
ocoooooo 


PAWDOALOS ES 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. Eggs. 


Colorado—Continued. 


EVamiltons Gards Creeks: sareseismiciseenee ae nee ocmiee einem ceeeeecee|eeiapaccat eats 
WHOS tpETOrse Cree kame newtes css cess sate cece cae cacie eabiayse seis 
ostetorse Creeks Southy MOLksaee cee sacsae nee eee ean |Socue cen coe 
Roaring Lion Creek 
Rocks Creek cen. se sec sss ocetmancie see 
Saw Tooth Creek......... 

SkalkahowCreekts sarc cia cctee coe cisco sae aoe ees eee Galea oie 
SleepingiChildi Creek! so ssceeece see ee = ck em eco esc U a aee eect 

EL avTe mea viele TOOK mcs cae snocicei reise cate cee sein teen ties foe) ha cele Bete (uh 09 
IB OXBIG eM Creeks Lh Saas celts onic Seo cans ete Nessie alee Meee oe 

EG bsOn md udithyhUiy Crys Ol Gl OF Reems or aa afer tae afeeate n a| eee 
Wivanes tony, EV OCKdCROO hoa sieves isisiae lol sinisie emisiors oe a sieininidin oon noe eine | ee en ae 
Shady Nook Ponds os teacccncnes cere ta oes ee lie 5 aedectneee 

Wes Gib omlden Rivers cece te dasinao eet Baie ooelecas eee ke 

Yell WStOMOREUIVED a sanc trcecne conte ee oor mee ok eae” [lg tal aye Be 
Manhattan, wbakem Creek ssi ccciecyit een cecs ete cse sake ances Slee, ee eS 
Missoula, Bitter Root River 
IBlackioobnnivelesoccieses ss 


HOC KI Cree keen gocieeac ose ecivinee coke Meee eee eet Sas eee ee 

Somerss StatemishicOmMiIssiONs -seao-sees ee. eee e nee ne ck 2 oe ee 636, 240 
SDIOMKON PAuber Ss POU Cases seme cese ser actos ee eee eset kee Lee aeeeee 
EU Sh wOOd Cree Keener isos e micestee sae see onsen eee | oe eeee sees 

Superior; Cedar Creek. ..5o 2-5 -cec0---- 5. L SHE UE GOS BOBS SOC EOH nea aes J 
Weeni@reeksre senscen ccicaseeeiian eects ae Resins ess ele sle tohel| ae Aen 


ID TY{JOLCC Kee a name as vais sae cie ei PER Saw e ee ne eee oe eceee n| aco soe oee 
MISH Cree keeemiasmnsciesjes =e semen nee see Oe eae eee etc eee 


Oreroni Creeks sa semen ce Scie es en senecnnc oe scinn Soe ce ees lee seaweenee 
OusintziCrecksmeenaacccne tect ema cine cine sorb aesece ince en | saaenee eee 
SissResis\Creckest soeeec ccisice cccicionne -issicechisc ces choose eet ee 

ERHOMIP SOM CTC Kaemtciseitsle sere ee eee heen ee sine ee aceon see nem ene ee 
ETOUMUCIOCK fa oennctoe wise cle nisise eaiciiiscenen ce eh oen cee be oencadeee 

Wallsall lat headiCreekeecccneccenicocecmccssadoccesasatatenem cece laosecne cess 
MGS PV saae cia sclince = saiscteistcie seem atric ens ce ea [tere ieee 
Winstons Stanback Pondecncosacecca tae sencceee cesses cases omen oeeeee eee 


Nebraska: 


Chadronsibeaver Creekiis srisc<cwtse.cece ness ris'siele's <[oe einen cle se Aone e ace oeenele 
NGILELON bs OLGGAUS CLOCK = oo cece cdeccce nsec nec setae. odes alone nee 


New Mexico: 


New York: 


Oregon: 


South Dakota: 


—— 


Cimarron yRayad ORAVvele aeciclsscesessnnciecianismne aeeiseisci en acee se] |Seeeenee eee 
South Poniel River 2 = 
GloriettasscolyzGhostiCreekis 4-5 sas. een eeecincies ce see soc ace ee eee 
Indian Creeke-see aces essee ace oon osm erie ae cee eee llteaicun aeeees 


HR CCOSPRUIVGRe seine cinaicis cle wsinisecis mia sesicjece eissinna ence sae oe te een ieee 
WasiVierasieM OralRivers sc-eostecsceses nas succes oes esse essen) ee enee ee 
VATOM MOU PALLLOR RLV Cl setecnctee soecrinncine a tecsinine cetin sane sane enone mene ceuue rt 
HantallewNamperkviversecer as a setee cee cle eielocees sone oe cma asiaclec nell escieisiawie ee 

Nantapleubivenrscmmsacceeecce sence tases ee eeneees ome 

MNES (TG) JENN Glo ep ecoo neds Sb seresdoudadseessassue eee 
UperBark, Cimarron River, Upperie-sas0- neces see aeceeeeeeen oe 

Wty Runyera sk a8 js cdosSoade 
Wagon Mound, Tyson Spring Creek 
Wermejol@reeloe 2st see ec cn lcce tence Sree 


ING wiavorksGity Newey onkvA QUarum: -— 02.2226. oe eee iene-ae= 25, 000 


Portland? State -tishicommissionis = sssscmece snes eemss See ee = ee 200, 000 
IROgUe HR Ivey, HOSUeLURIVELD-ccoesseccceseeceecceniccs Bae seein ellie oer 


Bisbend eMinnelusa Pe ONndS ass. cece ccs ccs ose lece Soe Sete Hee cete | |sesce sce seme 
NGaAd WOOdMGTraAteh Onde eascot oecins oe cl bee caitie sec da oso e a cen ciceie| eo eeeectets 
Dewey Orewa SDEINGS PONG ee sailceecsswisins iclev ace leee cee cnicc cae lnwecncseeels 
Hlmore Spearfish Creeks saeciaicenew sisicciiew cee ees is se seacee es eeters as 

Speanfish'Creeks Hast Branch) |. 22.2. 2...2252-22) 28.2 Le 
Englewood, Whitewood Creek.......-.-.- 
Wairburn) Mrench'Creekn ee <cce<sce cee = 
ANTS sb al Creek NeSOLV OIE. «oss eicici oeieclersisje ee ae ee ieee sce 
Merrill VOrseiOnee keene = scones ciseiscicicine scas seems schemes occ eel sek ssisecuinee 
Mystic, Antlers Lake.........-.. plete anise emiccest oc ck acne |sonseetmases 

IS OMTIS SUTIN CO reeknci sem esac seis cleeh wisi cle emicicic se ses ce eecctellseomemeceene 

Castle Cree ker sere ss ares wicicjcts wa weisictelst ale osiate wince ndaicincatect aflac\-'c eeiarcielele 


9497 °—15——9 


Fry.  |Fingerlings. 


A OOO eet 
AC OOOI a Saco sat ono 
AsO00} I gente teh 
4-000) ose eke 
ANOOOD IE. Svea Ss 
A000) |e ok oe ee 
ONO ee ates 
BOONE cacao 

LENO. 2. does 
9,000) |i cack Wk 2 
HO400, |Z ee 

Lanes wee 12, 000 

F000) hs 
HG AO00) Pc er ee 
26, 000 1, 200 
EOL 000K noe hes 
POMOOL eateries 
POADOON He ae 
P4000! ER eau w as 

SAGHONI ek tei 

S000 ees 

GOON eee! 
LOSOOO! |b 9.2 eee 

Br000) lois Sas 

D GOO Wai > 
10:400s|ayesow ahs ce. 

FSU Retake eee 

OOO} Weis 2 

Te BOOu I are 
1O#O00s|See So 

SOOO Sone eee 

5/000) |p seaenaen a 

PODOOn IEG ea eee 
TO OOOe tees 

BOO sts 2 sees 

5 F000 |e, Beene ae 

RRL hae 1,500 

seh OR 450 
Gl0O0) |: ec ee 

ne Sata f 20, 000 

poate stae 20, 000 

eee 4,000 

3, 000 

1,000 

1,000 

1,000 

1,000 

5,000 

5, 000 

ha ean aie 8,000 
6, 000 

2) 000 

3, 000 

2) 500 

2) 500 

1,000 

1,000 

TAGS eee tk 

eal 5, 000 

DE tee 3,000 

ce Sa rete 3, 000 

20, 000 
2) 500 
24° 000 
20, 000 
10, 000 

i areied 3,000 

Leyes 16, 000 

eee Ss 8, 000 

oF aa teint 20, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BLACKSPOTTED TROUT—Continued. 


Disposition. Eggs. Fry. Tice 


South Dakota—Continued. 

Mystic; sDakotal Power ond: 4237/22} ee ene ee ee eee 
Iuime! Creeks ves 3522 Sse ees see ee heehee. oe teeeeee 
Minnelusa Pools 
Minnelusa Run 
Prairie Creek = s.2.622sc-=2252 
vapid Creeks Satastacce Here ae eens em ee eee etse else 
Slate Creek soe ste seesice ee teehee ceee eee esac eee eee 
Vietoria! Creek. sass tet theres cake bee cect eet eon ereeene 

Rapid. City; Blodgett-Gray, Wuniss- a. eeene eee eee eee eee eee 

IDOxVN der Creok Scene eec Rent ees eee eee 

Gleshorm Pond Sass 2% sctiet Shee eee ee ee ake See eee ee 

Platt Ponda 2s2. ecickcses Mec ees oe eee eens see eee 

Rapid Creek cos: ascetics se seceeeecoe es eeeesoee rates 

Spring Creek. aise oe s2 cee eee eee eeere ee eee eee 

SHOU SEKEEY Otel e Sr aos so shes oeoeducogsabernoaspaceases 

Rochford, JimiCreek sats seus sen sche ee eececs sees se eee eee eee 
Rapid | Creekico5- 2s haste sene heer see esees soeeseee eee 

Roubaixiiilki Crecics S2o22 2 sce aoe seis Sac seh on eee enees -seesenees 

iINorthyHk Creek. cc2 -teeccs-n ates sac eceee see eee aee ees 

Silver) CityspRapid Creek te2 cseesscecceeeees nce sets = ssce ae 

SpearfishiCrowsCreeks oa eatgsc sows sae s coer seek cae cs Sees 

Schmidt Lake jaa. ct 5552: seen octet ee ers secareeeeenee 

Spearfish Creek, Deadwood Branch.-....-...-...-...-.- 

Sturcis: (Bear Butte reeked 2: 5s sccSecceuscnseeetecosene shen eeee ee 

IWihite woods S pring Creeks ofes-eoscm ee acee meee eee ee eee 
Washington: 

Collins) pRlockyw Creeks S22. -2 sae 5. sae setae o eee seem ee eee 

Elma, Cloqualum Creek. -....-..-- 

North Yakima, Lost Lake 

Tacoma vAmericantlake 2a5-2092..s2chee senses see ceeaceeenaeee 

Steilacook hake sc-sa2esceceee sarees a sesee seen seaeeee 
Wyoming: 


Beulah SandiGredk:s .ss2eseaekssancs os saeted sae ses Seed eee gs ses eee ee eee a 


s 


ve SL 


SSESSSSFSSSSSSSSSSSSSSE 


COL OO Oe Or DO 


Nowe Nee 


SSS SS we 


ror or Or Or or 


Be Behe 


asaSSaRSaS 


SO SN 


S 
S 
Oo 


Clear Creek? Clear Creekiac 6 fins scott cence Sac oc ee ee cece ec eeen aoe eeeeeee 
Chaintofibakeseaa3- 22 fot bees eee eee sense eaceee alcesen aeons 


Cody, Crow Creek 
Jones Creek. - 


Middle Creek 


Shoshone River, North Fork 
Shoshone River, South Fork 


Bleanor Wake, HleanorJuakes <7 i: sw ose cio doen pes sea ees |e ae eee 
Wander, Big PopovAgie: Riverstoc sesso. ves. scs-stsacehassasheese|oece= sees: 

BirPopovAgierkiver, dead watersa..-. --oeec ose sen eeses|seere ce escee 
Laramie, LithlevwaramiewRiver-o.- toc sass cose sare eos e coe saa Peen eee enone 


Statenftish commissions. =-s-oseese a acleees see ee ase eee 


200, 000 


Pelican Wake; Pelican lake =: expec Sa ee aee Fes Seca see cose Lee ee een 
Rock River tRock Creek ysd Gans sco assc nae oes aa sacee ance ne seeeen sl PaGeeteeeee s 
RockiSprings, Malt Moon wakes. sesso tase eee Be 


New Fork Lake. - - 


Story, Slatedish*cCommissioneee es a5- o> sseseses=se es sass 32 
Sylvan Wake Sylivamevake esc s-e aria cea ss see sete saa see eta ias Pee eeeeee er 


967, 530 


a Lost in transit 33,000 fry; 25,000 fingerlings. 


LOCH LEVEN TROUT. 


2, 442, 100 


Disposition. 


South Dakota: 


Savoy, Little Spearfish Creek 
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Details of distribution of fish and eggs during the Jiscal year 1914—Continued. 


LAKE TROUT. 


ee 


Disposition. 


ee 


Maine: 


Bridetonebucial andi lualkerrnss2terete see ee eis ee ee 

BMGOSCHR OMG sane sem seers toe Aen ee eee en coe 

WOOUSER ond Sasi iet Deseo epee ae ene 
Byron Garland Ponds sy 3200p det ne oe 
DedhamPPnilips wale: 42-5. 6cie. te leanne gc sodas 
Bufield State ish; commissionssss) 22 28 1 
HarmnibetonmVarnumsieOnd sate Mahl eels) ek ein naa 
Jagan lak euWidodatnse tees o we Pin i int Mele soe ae 
Biba Grangews ov diliakelswer 5220 to ten ee ee 
Omawa hOudwaWekess= sede sto. nites cie le leiin eee ee 
OpishGreenplakes seers Seiwa eee 


Massachusetts: 


Creenwich) Quabpinhakerss: ces pos ee-. kee 


Michigan: : 
Beaver Island, Lake Michiga 


Bozeman, State fish commission................................. 
Ayal WAS) ROU Ae oe oe cays Bue one eee RI ne 


New Jersey: 


Newdounidland xGroon! Ponds. 245-5... -.-S-..<<-.-. <2. 


New York: 


ENUIROT eee eee ARO ee eh Sa a een ae hy 


Eggs. Bry. nines 
Pee ts Sey oslo es Stare 6,000 
Se eset eee See eee 6, 000 
sikseeeeaet Peet oie y 6,000 
Se Eee koe ede cola 12,000 
be SS AE ee Tesh 25, 000 

QO OOOR ERs S Seka s Ie Bas 
SoaeesGosos| Peete sass 6,000 
SAR oOo Sse ecceee ers 6, 000 
aera arate See | eRe RT oe 9,000 
Se ene Sark eee teees 7,500 
aa See =| Sees ae 5, 653 
See e rasa saale coe noes 6, 000 
See oes 2 25202000) | bane eae 
Sees C Ree EEe 7505000) es Stare 
Bee FASS 35/400 000) | ate loa: 
See oreae ADO SO00)|=ssaceeses 
paSBoadhoasallsoucstore sete 20, 000 
rere es 1,000; 000)|E2. 2a Gro: 
see: Pea T5ON0COs|/ES=S Sa ee 
es ee 960"000) Rae aa aan 
PEPE aes 15 160;\000i|(S. 5 ee oe 
SUR SEIS 0005000) |senaaee rie 
Ler coe eae J 0005000) |Sa2ete tees 
See cee 300,000 |.......... 
See ae 24; OOO SS haba 
wale apa 2 245000) | Seo eee eees 
Reese L5000;'000) |Peseers as 
es ee eel ewe Pree | 180, 000 
M555 co ee ZOO} OOOH eee cans 
SEES RNS ; 1, 200, 000 660, 000 
See eon ee 425, 000 180, 000 
Sree eae lee een ae 1,020,000 
See eee see 2005 000022 sense 
ae ee 625;000) 2 S52 ee 
See Sa eES 24° 000) [2 eae eae 
Prete mete Lae 625+0007 |Eeaenaee 
Reese sae 6253000) Paseuaaa ke 

LOOSSOCOR |e ue sh eel GRE ia 
Aa tye O05 OOO | BS Sees a 
aeene ene 3005000) |2azs Seen ey 

2 O00 KO00 eerste | Shama aa 
Deeisamiaiee So: iF SOOKO00) |Baee ee aes 
Eiegerceeeee 480, 000 165, 000 
Bee Bee 2500070005 |Seeaae sees 
Spun aan 912, 000 280, 500 
Sees Sete 3005000) | Ees2 a= aes 
Slajeto ee sense O05 O00) eae aaa 
Bau osdemese G00 000))|Baeese aan 
Seiseakinsiws : 5003000: [i252 52282 

2905 000) Recetas | Rage ane a 
Saar aera 1005 000) | aaa ae 
Scie 3005000) | sae aeaee 
wbincleot Merete 300; 0000 Ran sees aan 
eRlemaSainspee Saas cio ccmek 18, 900 
Bee clea se | See eae 4, 500 
Saceeed aoe 155000) Paaee see 
Seat ces a KO=(0,0,0)0) ee Sees 

LOO SOOO SAEE So oe sass Sac ee Ep 
eee eees 105000) |e ee ewes 
BAe eee 10/000) Reese see 
Joo teeee 105000) |222u5. eee 
Peer Sooo 103000) eee es 
Sa Re ee we LOS 000) Beeeeees ee 
Saee Sees LOSOOOE Sz ehee ee. 
Stel ley ie 214s 52h epee oe aes 
Sata SLE oe 1O%000) eee re 
Se Se LOSOOO) |e sae Sek 
S| See ee GIS SOulRe arae eRe 

Jlkosaaaseeeee zy Ply (On ee ee ee 
oll Soeeeyen cies er BOO) 2385 esate oe. 
2 sesemiaaiatoaee WOU 998) Ec aten ae 
a tetera) satel ese sek aos: 15, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LAKE TROUT—Continued. 


Disposition. Eggs. Fry. ee 

New York—Continued. 

Katonah Cross'RiverJReServOltcs-sa-- 259 soto ae eine een oe Ee ee eee 10}000)||22225500e 

Muscoot ReSservoltss.iasen 5-0 os soe aco e eee ee Ae nee mee 105000)|23-02e ones 

hake. Placid’ Wake: Placidnc sane sselsa saci care tne sect Jon eee ae Reece ee 255000) So 55eeeeee 

hong vale’ Wiest; WonerPond. ssocsss ss aag-cone ssciecee neocon sae 29; 000) o> scene eee aeeeee 

Mount; Kasco, Byram duake 2 9155925 - ascent ea secs eae ce ee oes Eee eee 10: O00} |seeeee eee 

O'Nells Point; WakeiOntariors 225 so as2 =o artetrsecee oe eee ee ee ee eee 192; 100)|-esaeeoee 

Purdys/Station;Diticus R eservo0lts2- = acess secre: sea oe eee eee eee 100001) 22eeeeeee 

Raquettewiake Sacamorolwakercosen ss eee nee seater ere eee ee 150; 0004): 2-244. 2.0| ==eBee eee 

ed wood IMilISILONUAKO: -o-je =o pelts = ole oe aes a= eee ee ae pea 50; 000i) s2ceeeeeee 

Walhalla. Riye Makers. .sc. 2c ascccsst cen ceo cmon see tase coe naeee peeeee eee 105000" |Seaneeeeee 
ap Wilson Bay; ake /Omntarlo cick esse oecco nese ee seo sess SScce ee ese see eee AGB 24 tenses eel 

0: 

Muron; Wake Briouc [Ase ascaqssesccssicccre eos os onsnaeeahiscne see oe one eeeeee 300; 000)| 2252s see 

Kelloysisland bake Wrote. Foc s2sceeec a oases oe slee eee os eee e| Soe eeechee 300; 000) |= seeeeee 

Middle Bass Island MalkkosWriess 2602 soos cen cles eceecee ceed -eeee eee ee 261,000) |Seseseeere 
Oregon: 

‘Hood River; pA sh) Creek, POn@ i 2ss2% cc sccecwresie stents seas c-igeistase c=| ec depetercle| ee een aes 330 
Pennsylvania: 

Pleasant Mount, State fish commission...............-.---------- 1.00; 000 4| S222 42! 4-| a3 2eeeeree 
South Dakota: 

Priitdales Selle Hourchet Reservoirs =-255-2 22.02 S4-ceere eek eae | cc aer eee eee Lee ace eeeee 7, 560 
Fate Wnited: States! Reclamation“ eserviolrice ss. 2-222 2-2 | soceem asec |eseeeoe eee 9, 450 

tah: . 

Murray,<c Late fish! CODLMUSSION: <2 sese cece eee eee =n meee =e 

Vermont: 


Greensboro, Caspian Wake. << <2... see-e- aise = see ase eee eeeeeee 
Island Pond, Echo Pond 
Norton Mills, Big Averill Lake 
Roxbury, State fish commission 


Washington: 


Reardan, 


Tacoma, 
Wisconsin: 

Ashland, 

Bayfield, 


Hayward, Grindstone Lake 
Port Wine Wakes iperior.<-25/¢ <n esi eee Ge eee Soe 
Sandiisiand sivaice) Superiore epee ee cce epee eta aseeee eee 
Sheboygan, State fish commission 


SpokanewRiver... ss eeccese ceed ccenttenn cece oh enim Gee ee aoeees Meare cee eees 


Shopiat: Gaya ECE S Paap cause oss aoGe sono seneae yee aSeesoe 


Lake Superior 
Sitatetish\ commissionsese=e<-ecere cone cease e ee ee eeen ee 


500, 000 


State Line, Black Oak Lake..........---.--- 
Sturgeon Bay, State fish commission 
Wyoming: 
andere Moccasin oa cebereem=em sine alee aise eee eee eee 
Dotal Ges bese Wo ae foe none ane a aoe ee a See pears ee 11, 283,000 | 33,114,171 | 2,719,473 
a Lost in transit, 51,000 fry and 16,250 fingerlings. 
BROOK TROUT. 
Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Arizona: , 
Globe; pwWorkimen! Creeks o.com censor ee eee eee eeeaee 3, 000 
Prescott, Hassayampa River 7, 000 
California: 
East Auburn, American River, Middle Fork. .............-.--.|------------|------------ 4, 000 
Atiburn Creeles -fecccasces-ncnes scare ee uscee ee eee eee ate | penecce emer 4, 000 
Sissons State fish) commission asses st eens = eee eee se sees TOOKOO0 | Shs2S S2e- es eee 
Towle, American River, North Fork..........---.-.----+-2-+--|-+22--+-----|------------ 4, 000 
Green! Valley Creeks ate ae: sce ace cencee = sees as ene ee peiaieeia eet eters ata tees 3, 000 
Tirickeea@ bam Pion POutessemeseee eae se eee eee corer eee oes 254000))|Paceas-sseee| oes see ene 
Colorado: 
Aricansas unetion® Cattle| Creek: oe cmcsse= meee ea a Pee ee ee melee eae eer ot 5, 000 
KOCH Wakel ccc ces cscceeces sree oe eee eee seer eee ane ee ene 2, 000 
Aspens Maroon (akelessee asses eeee t= sesce nate see e ee eee Fase’. SUNN eee ae 20, 000 
Baileys, South Platte River, North Fork 5, 000 
BlackwHawks Dorysuakersssseceooee ee ee aen eee ara e eee eet a ater eet 4, 000 
CebollavGunnisoniRivert-eossesesess) steers eee aeee- rere 5 17, 500 
Cimarron} Van) Place Wake jose: ce e-- ec = ee eenne= see eeee eee ae 14, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Colorado—Continued. 


Cripple Creek, Longhungry Lake 
Railway Streams 

Crystal Lake, Crystal Lake 
Curtin, Uneva Lake 
Dawsons, South Platte River, North Fork 
Divide, Dittemore’s pond 
Durango, Animas River and tributaries. .............---------- 
Wacom rishiCresk sepa eeaes cine sae aches Seema oes nese tee ances 
siixcenia, eexoenia Creeks a. 2c). to. ace cisneesestecieneszas secnes as 
Ferndale, South Platte River, North Fork 
Florence, Middle Creek 
REIScOWayabindvrond= so eal esse sae som ere te Soa tece nes ceee se 
Glenwood Springs, Eagle River and tributaries 
Granby, Grand River, South Fork 
Grand J unctiony Bergen Creek. sfc sre o22 cate ecen selene Soe eisee 
Columbine! Slouweht a5 as) Soe ee ieee. 

Little Dolores Run 

Gypsum, Brush Creek 
LOLI A CG UNMISOMVECIVIGReS- <k = ecb seco ee ea tec os fale soe es dee tene 
eines Rvion Waid ojCreekss ne: tena eee sense secae tice swiseeneces 
Lake City, Gunnison River, Lake Fork. .-.........------------- 
San Crystabal Lake 

Leadville, Arkansas River 


Frying Pan River and tributaries.............. = 
EORNOrS Hakone eee eterno eon cee aan 


Mussromienbakercnnn cute ceseaccac secs scenes 

South Cottonwood Creek 
StottsHiakels ees. eee ee sec ge asec cede cesses 

Tennessee River 

MME QUOISSHUAKG wes ceo eae eke nee o ee saseeeaee 

Upper Lake Creek 

Willow Creek 

MYOMS why OGKs Olek eee meee ae nmetiese sac ecl. oom eaten eae nee ater 
iWaallowaCreaksysn cet ematiste ace sal seco nee aceceees aes 

Mears Junction, Marshall Creek 
Meredith, Jakeman Creek 
Monson, Arnold’s lake 
Mosca, Stroup’s WOME ee eases ese cece cla eisiee cee names 
Musgrove, Musgrove Lake 
New Castle, Mitchell Lake 
Nast whinyinewran Rivers 2sc22 sececinc- a8 osse sm-seenceeseces cece 
Iijam boo eneekacss neces sean cee ae tee ene ne doe beam oee ee 
Parshall, Spring Creek 
BrOSpeCct pUilypUaAkOrer woz neste ceca esctetine See woes tesenc cen. 
edIClif; MountaWwihitmey Wakel=s2-- 22222. 222s el erates 
South Homestead Lake 

IEVICOMSIV GIy CLOG kee ses ata see seme ee kee cele soccer eae ceaciex 
Rifle, Hunters Gulch Pond 
Ruedi, Frying Pan River 
Rocky Fork Creek 
Salida, Arkansas River 
Arkansas) River/and tributaries: <2 --252--2-5-2--------- 
Tribble Park Lake 
Sapinero, Gunnison River 
Sargent, Tomichi River 
Nellara cellar Wak Gemmortcts ees ease ance meee oa aeete 
Shawnee, South Platte River, North Fork 
Singleton, South Platte River, North Fork 
DOSS py Spay Evly Ol nee ee ie atlas heen aie eee ance cline Sele 
Steamboat Springs, Lambing Lake...--....---.----.-2-=------- 
ane erWake- toe ase sece saseneneee ancccee. 

Houtinmbakorwe ease ene veces eee tee eee 

M@homasvalle; Engelbrecht Walkes/- 0252222 2c. s- renee teense = == 
Frying Pan River. ..-.... 

Lake Howard 

ham e\Creelke eer ae woes ances nos fae sicling -eiecion se 

Spring Creek 

Vasquez, Vasquez Creek 
Victor, Bison Parke Reservoir ys) 0.22) lssiJcllocecsccsesoesees 
Weston, Purgatory River, North Fork 
Wheeler, Black Gore Cree 
Black Lake 
Whitewater, Kannah Creek, North Fork 
Wellington Lake, Wellington Lake 


Eggs. 


Fry. 


Mami pa | SOU Ly DOLD Ya MAK Ose come c clerics csie cle! srela'cleinieieleleia(cinieiniet= a/ell ='a\n slejal=)e)~e1=bllelwinlsleleleinia)e\-i= 


Fingerlings, 
yearlings, 
and adults. 


Cl ol 


cup ene ono Se 


mm Or Org Crore OOO 


SSS SST Ss 


SSSSSSSES5 


wee eee eee eee 


SESSSS5 


meno —_ 


aounannaaanSs SeSunenean-w9M 
SSESESESESESE 


oooo 
ssss 
coeoo 


TT STS 


° 
Ss 


s 


SESSSSS5 


to _ 
eSSSannad 


_ 
S 
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DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BROOK TROUT—Continued. 


Disposition. 
Connecticut: 
IBTIStolhy MING WAV OLLe\- ane ancien cece sett ae seek ne see ee eee 
Quinnipiack River, tributary of--.-...--..-...--------- 


Burlington, Case Brook 


Judd Brook 


Simsbury, McLean’s pond 


Spring Pond 


Tariffville, Muddy Brook.........-.- 
Salmon Brook 


Punch Brook 

Cherry Brook Station, Cherry Brook 
East Haddam, Pine Brook 
Greenwich, Byram River, East Branch 
Hartford, Dickinson Brook 
Hubbard Brook 

Meriden, Quinnipiack River-...-.-.- 
Middletown, Johnson Lane Brook 
Plantsville, Clark’s pond 
Dayton Brook 

Eight Mile River 


nNalmon Brook: Wiest branche soos j-eeme == ses eee 


Thompsonville, Buckhorn Brook 
Terry Brook 


Delaware: 


Claymont, Lackey’s pond 


Georgia: 


Blue Ridge, Harkins Creek 


Noontootla 


Creek 


Roel Creek. 322525. e.6- 
Clarksville: ivy Branch eee. coe eet mae ace Soe eee ee ee 


Santee Creek 


inasPorte;shombatrhs! Creeks. 2. acc + ace oe ncieies ee cigeeeeee 
Michigan City, Nasts Creek........- 
Trowbridges Creek. - 


Towa: 


‘Bellevize, Mill’ Gnreeke< oye te be ree come eee eee pee ee se nee 


Forestville, Spring Branch 


Manchester Spring Branch) 22s = eee 295 ace eee eee eee 
North McGregor, Bloody Run.....- 


Maine: 


Augusta, Lake Cobbosseecontee 


State fish commission. - - - - 
Ayers Junction, Cathance Lake... -- 
Belfast DeaduBrooks seen ceceraesase a apeeee eae eee eee uebews ss tesae 


Wescott Run 
Biddeford, Davis Brook 
Bigelow, Barnard Pond 

Jim Pond 
King «& Bartle 


Eggs. 


tt Lake 


iBingham) (ChaseiPondle: cases. h eras sae Ses ete tee Saas eye 


Echo Pond 


Bodfish Crossing, Sunse 


Boothbay Harbor, Adams Pond 


t Pond 


Meadow Cove Pond......-...-...-- eS ja 


Sawyers Pond 


Bucksport, Craig Pond 


Camden, Canaan Lake 


Carrabasset, Spring Lake...-...---- 


West Cherry Pond 


Toddy Pond 
Upper Patten Pond 


Meguniticodic Late s<:422 sic ssc cou snares enone 


Dedham; Greenthake : (25.222) 5.155 P ee EAR ee Sree AUN ee 
Phillips ake es yoe8 tee eee Rates Toa eee 


Dennysville, Dennysville River 


Fingerlings, 

Fry. yearlings, 
and adults. 
1050003): Sea eee oe 
15;0001|- eee 
8,000: eee 
10::000) | -=ayaseeeee 
1550003): easeeeee ee 
LO: O00 \|> 38 Sees 
ee soe 200 


Round Mountain Lake 


Ae,2) 
835228838 


NON Oe RR O0 
Peewee rs 
ar 


3 


Maine—Continued. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Mast Onland i CraiesPond a". < ce <5-cieises noe sateen Sees soe oon oe tee 
Gant ie ONG as ae sete Sc 
Ellsworth, Lower Patten Pond 
Island Falls, Pleasant Pond 
vackmansevarmettehond.acen -- sae: se eae eee te ene sence loos 
Benjamin Pond 
Bickford Pond 
Ja} o%ee,1 84200) te ae ae S eras eee a 
Cold Stream Pond 
Deer Pond 
Fish Pond 


GEE G SI EXCEL an mae gare ent ae i 2 Ce | 

Muskrat Pond 

Round Pond 

FSS] Ns 2X0} 6K a pe ces ay eae a 

INViGO CEE OT EAE steerer Pea eet ae aa 
Kennebago, Grant Pond 
Secret Pond 

eineo; Carrys Bro kes tees eet ese a oan eek eee eee bon aeeos 
Socatean Brook 
SPeucersh ond eens a Se saa ae aice e haa ee 
William Stream 
WMiaplotonte HOSS BOOKS <5 ccna ccccl ca cocne See wine no eee oe ww ile 


Presque Isle Creek, North Branch..................- 
Monmouth, Purgatory Pond | 


Sarid Pon dase emmee nso ay honed Pa 2 eee | 

North Msworth, BranchiPond®:: 2-22 soo eke eee ce | 
Norway, Pennesawassee Lake 

AVIETEUNIAT CAKO aN as Sameera es oc ee aAr eee waa oatae 

Oldtown, Sunkhaze Stream 

Onawa, Lake Onawa 

OfiswGreen Wako eneses cans hoe sce See ie oe elo as eee 

Patten, Davis Pond 

Bhinakon dees 28 Steet as ee ne eee 

Poland, Lake Thompson 

Portland, Beaverbrook. -.-+--.2.----cseeese =e 

Brandy Brook 

Cheney Brook 

Duck Pond Brook 

Eddy Brook and tributaries 

Great Falls Brook 

ELAR VOVE DI OOK se sess einige oa Gok pone ace ce cee eee 

IbittledRivershead waters: . hss fees soc sees ete eset 

Nonesuch River, headwaters 

Quaker Brook 

Red Brook 


Presque Isle, Arnold Brook 
East Branch 
Echo Lake 


an reley Gwe on Geese eee Soe a ey tea 
Saco, Diamond Spring Brook 
Hearn Brook 
Kaye TOOK Ges eee net ets ce a en Sat ee Soe 
Kimball Brook 
Libby Brook 
DCUALEHES TOOK ate eco set ach hoe noes ocied os pv aaaameoes 
Sanbornville, Great East Lake 
Sandy Point, Meadow Brook 
Skinner, Barrett Pond 
Bog Brook 
Woerkbonde sees eee ee esac eee sae deve anes 
IndiansPonds sere aceon. ssoccce le 
South Paris, Allen Trout Pond 
Back Pond 


WOweuimOn dew See Sele ote ee fae mace aseeeessdeses 


iKopway Giniuakes sso Sse nea. oder cisens seas enecese 
Mud Bottom Pond 


8, 216 
8, 274 
1, 000 
1, 000 
8, 000 

10, 000 
2; 000 
4, 000 
2,000 
8, 000 
2, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 
J 


Disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Maine—Continued. 


Mar 


Massachusetts: 


South Paris, Pennesseewassee Lake 

Weymouth Pond 

Thorndike, St. Georges Lake 

Wells Beach, Branch River, upper 

West Paris, Abbott Pond 

Concord River. . 

Shagg Pond 

Twenty Mile River 

Washburn Pond 

Winthrop, Lake Maranocook 
yland: 

Annapolis Junction, Dorseys Branch 

Baltimore, Cowans Branch 

Hickory Run 

Little Bens Run 

North Run 

Bradshaw, Young Spring Branch 

Childs, Laurel Run 

Deer Park, Altamont Springs Pond 

Block Run 

Deep Creek 

Weitzells Run 

Elk Ridge, Cascade Brook 

Frankville, Crabtree Run 

Good Hope, Squirrel Creek 

Hagerstown, East Antietam Creek........-..0.....-..-.-------- 

Hydes, Gunpowder River, tributary of 

Ilchester, Bonnie Branch 

Knoxville, Little Catoctin Cree 

Midland, Hunters Run 

Mountain Lake Park, Gamel Run 

Glade Run Pond 

Oakland, Bear Creek, West Prong 

Edgewood Pond 

Elk Lick Run 

Folly Run 

ETOVeS BRUM: See ols a een cee at Beene 

McLean’s pond 

Meadow Mountain Run 

Millers Run 


Red Run 


Snyder’s 
Wilsons Lake 
Silver Springs, Little Paint Brook 
Swanton, Casselman Run 
Cherry Creek 
Crabtree Creek 
Fawn Run 


Wilson, Crabtree Creek 
Sand Run, South Prong 


Clinton, Felton Brook 
Georgetown, Meadow Brook 
Greenfield, Stone Brook 
Holyoke, Barrus Brook 

Goltsman’s pond 
Leominster, Fall Brook 


Lynn, Ceady Brook 
Sandy Brook 
Medway, Spring Brook 
New Bedford, Marys Pond 
Northampton, Mill River, East Branch 
North Dana, Silver Brook 
Oakdale, Lake Quinsigamond 
Quinapoxet River 

Orange, Moose Horn Brook 
Palmer, Burleigh Brook 
Pittsfield, Secum Brook 
Silver Hill, Silver Creek 
South Deerfield, Chard’s pond 


8338 


ORR RR ee eee 
S 
S 
oO 


ee 


BEBE S8Sss 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Massachusetts—Continued. 


Rynrsporon Carney SipOnG saocaecesscee- se attcsscckctosascueess 
Westfield, -Bie-Powder-Mill Brook: <s:..:-:-..22-ss-s--c-2ct-22e 
IBlaCkH Brookes cise’ oases Seis Se Loeee Sceeeseeeeeeceee 


Potash Brook 

Sand y-MilleBrook:s 242-2245 =2 500% cecewetesocs tahun: 

MMAVLOTA BD TOOK sees See se setae coe ee eis eee asset case ease 
Williamsburg Kastibranchi o-.2--5sccsce esses cosctesececscss 
IPAS eI BTOOKead ssaciocnsacttecten eee oboe seeks 

POLtel BrOOksacscstes set stee tosnes see eee eee see 


Wallimansett,~Wallimansett-Brook..- 25: 2 -.-22--s-2---se2-55 252 
Willimansett Pond 


Michigan: 


Baldwin, Baldwin Creek 
Calumet; Magl6Riversccscs---<-52-2-5-222 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


(Glare Chardi@rocke ieee oe hans da os aee Geiss sends ecnaees ia ek. 


Hive wbakes\ Crookes tes cn se sass et cme ne ne ceacwcceens 
Halstead CreekGem entices = eel aes cle oenbsciseseee gees 


HHO WOLYS OLOekss Sarat shag ro ce eoak secs acc asee Saemnisee ess 
IMeiw en Creclkeseer neue cass hacia nonees se aetece sean cenes 
MeKeinleyeCrecksse re arse sacs sai ae con eeee heme ataoe feeee 
Moose! Creekseese teeta ise Se ast anne eee ceemesmaete 
Num bersRoum Creekussmeies ca cnees se chess cece ce seeeee se 
arnisht Creek cessor eerie mae mae acd aw ae edn a eg te 
Pump House Creek 
Sanford\Grecke ses) ae cos eee eh ee ose cteesies shanceeese 


Grayling 
Greenville, Hutchins Creek 


indian Rivers-biceon Rivera...ss2-- 2-226. 22 - See ease 
Tron River ;Campelialke Creek at 0 <22e ssh ceseseecedee sons 5: 
ishpeming blacks Rivers -c---- cies es -2 
HMscanabawhiver-.o.es 22st ee 
Greemi@ree kas ee ise cee tees Tees et sek lec ieee 
Mitte DeadwRivensesees: screen ee eee eee eee 
Schiweltzer' Creeke2 c22<) siete sceeechetansi-e56 ees 
West Branch River 


West Branch River, tributary cf.........-.-.......- | 


Mandan Mosqinitol Cree kes = fase gus sos ea eee aee oan lesan 
Wihite BirchoRiverstst-tstce seco es col cee ee esgs 
Metamora, Hunters Creek, West Branch.............-...------- 
INGWay On bIgelowsCreeksie a: |e eh eeeeeace es an See cues esectetes 
ColdjCreekaa ss 8 Saji iktes eet ree treet ede sess: 

IPenoy er Creches tae nee ae eee ne Eee eC aes 

INGnVaAn a Sanborn Creckaasene a kee reer sce eater aie 3 538 
PelistonsMapletRivieni sass ste sees east eee eecet en teeelas ires 
PhoenixssBeaver Pond testers nets nese ss omes ee esas ne sees 
WacleskUiverss se sere ae eee ate onsen se Secee eee 

Garden! CitysPondecies a ora a2es oe eee tees etesaee 

GUS CTE Re eae ne ston wats Diet aoe Sesh he ede 


Reed City MHerseyRivelicc: os. see tl es ese teccene gees scceeceiene 
Roscommon, Au Sable River, South Branch..............-.-.- 
Hose;Center, -Buckielorm! Creeksascecescs2cnnesscae seo seetneasse 
@larksiCreakee eis kre Sire 2 res S82 SS 8 Si eS 
SaundersHowlerspWake-ce se meee eee sact eee ceases eeseee es 
Saundersi@reckawt tte cece. sccsnaccac enone we mees 
iWiaenersiCree ks: se seen te Se Cee eae T aE Ue Rees 


PiaNnGishseeecp Wuiver-esaeee ose een deeoset ceecne sod ousecaescsced seneseeecees 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


; oA. Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Michigan—Continued. 
Thompsonville, Betwey Rivers. ssesec se 42-2 ne eee oe eal eee 13; 000 ee) ees-eee 
Tohins Harbor; lobinsHarpor.o.ocs-osisied aos 42 oho coa.aec es oa eRe aes pee ae eee oe 8, 000 
‘Wetmore Big-IndianiRiver and ibranches:2 .2:/2- sce 2a. soe sics alee anes eee eae 18, 000 
‘Wingleton; Pere Marquette Rivers s....--2-22524-5-2oee ne neee a] re eeeee ene 50 ,000''|_ <2 ae saeco 
Minnesota: 
Brimson;MnditanvRIVver > cee wie ee ses cists oe oe vee eee ee ei |= ee ee ee 8, 000 
Buttalosappiea iter secs cisines owiristalelnin'nlem cla la aioe iatm spelen ato e ell 25;000 |... -25eneee 
Duluth, Wester River, Wranch Of ere see cee eee ote e nein ee mele) [toe are |e eee 4, 000 
Lake City quien Cree se sectcisinin wen ean eae = lero cloerge maemo = aisle ed ol meee 400 
GAN Or U CeCe: oats nic Bole wien ninpointe a 5 anim pera tninie lala ee rll ee en ene 400 
Millers! Creek = oui. icocieewisint ahionls hice me aeae -aevae =e lesa eee ee eee 400 
Minnow. Lake iCreckis: 225. osteo venlne oa sedecle ss ael|20 = ee eee ae ee Pe ee 800 
Willers Cree aoe aio cise n:nieiern io misitre tie'e = cinco e ein cine pinion w eieel|b.c po See ee eee 400 
Tamoille, Riverside Wanch Creek: ts 2c) so cee a soci see ee eel |e eo eats | eter eee 400 
Thompsons Creek, (South Branch) Ser ser sees ones oepeee eee leap eae nse 400 
Red Wine, Belle Creeks: ce cctust sists sen atstaes cto) nse 2 ana atelsisme (teresa se besarte ee ee 800 
Billard Creeks. Shea sccetce cracls nncjecaneisise a merlin eal ee eee te Resa Meee eee 800 
Spring (Creek os ce a steste = amen ate ates asi srey mie aialasm tel hero eae 400 
AW GLIS Cree bre oats Saiaeciee olsisinienisin on nic low =o Sele o ieee reeietll Mena Doe eter | eee ce neers 600 
FROCHIESbEE ZIM DEO SPLIN RSE ONGeess sa ceee sa teen ne eee cee See ee el ie cee ene | Seen eee 200 
Waldo; SareentiCreek? oie cine wemeteisct cee bemesms ania s anmelteepsal|oe ine ae ae ee eee ee 6, 000 
WV ANONS PEANC CLOCK 5 oe e cleieio.c/(d eins alec rive sieaiseoe- ve ueteccle Seis eA EER ice SIGE et eee 500 
RGs@iCree ks feminine -o-cdee -aecwcce ees parece -meconceenlt bie car eceiae area eae 250 
MOM PSOUS COOK (ooo ene aa isine a oierein sein so amin -eeieiaeiel loon cist aoe ee 500 
ThompsonsiCreék, South Branch: 25. 055-6. oe cae ssiesoc leer ecoeene eee See eee 250 
Wrenshall Cloverdale Creek 6 vices «oi. eein te soem > oeaniniee menaen lar caehece abe aeS eee eeeeee 4, 000 
Missouri: 
CtEL EVOATING RIVEL SS. <'n n'a 'e.0j0icloie.b 0:3 als sianinls nina cies sisi sl.S sae Gl eee oe oe ec eee Eee 1, 000 
Southist,, Joseph, State fish icommission: =<, 5. see meme eeemcel|s eee eee 50 000% <eo%<tannae 
Montana: 
Belgrade, enuart Creele. rae cele a oeinincieeiciamino ain oes eral | “eee eee a eee Eerie 400 
Bull Run Creek con wiscccoe seas Sass coo eaeaneal teen oko er cease eas 400 
COW An CLOCK ams iam aaieistecte wai ieee orn me eaten i ha ee ernie | aera eo eR epee |e ee ee 400 
Wast) Gallatin Creeks sacosicccccccie aes nev ceed eealsenseanee cer teeres ac ueae 400 
GIDSOMICIOOK o acjaissctesiaminwincloicl eins onto ae = tie ote Se elo mete ete ere all kao Seer ae 400 
TR ECS CL CO snc = onion aieinie wivie ste ise naiaen cin) e/winiets Sipsaieistetotel ise Secs leper eee 800 
ROSS CTOOK oraic sis wiciecie sie divie rile ls\aie'aicie(clein'no. 6 a's'e oe a2 el DE Oe ae ee Eee eee 400 
Smit Ore esanc nce viewan acon roe qe ema cnie ama ae/tee Sacre See eee eee (ae oe 400 
Spring! Creelers = Acie escieeineies ace cael s oc ajclo ns Rete | Ae eee eee lacie ee aoe 400 
Sorin eve Creeks. 5 soccis cesnjalsjate cine nace ose pene neu lepesece naan | sos aaeeeeee 400 
Stony CLeO le <a cre siawiervnmecicc sarccmejsie Seictanmaseaaelsioaleie epee Eee ae 400 
SDH OMT PSOD CLOG = oan = aes ctovei=|=inia=! ain tosis =In1e sisinimia'e minis, ono Pacers a= ae Soll Bete eee ee 2,025 
Belton, BOwmanwa kc oc acetate ese csiesae senso cose nee te ance | anne sete ae eee 7, 500 
pperiet. Marys Lake. soso eon ce aceaseeee bh cota desanalareeciae -aherl he aeeeeees 7, 500 
Big Timber, bie Timber Creeks ooo oe Se sac oe ceria ieee Rese oe sees glean ee 590 
OtteriOreeker,. Stacia csc aiasesaeccae ee ce topes Seb lnc eer tees coal ake ae ae 500 
OftenCreek: North Works ces ss esee ie seers bene seems o aes eee ae 625 
Yellowstone Rivers sac a-asccecckinw ee joaceee vet lene eee ae eee eee 600 
Bozeman; Bear Créck, Wast, Works: 3222 concas acme te cook eee cee Dooce eee eect 2, 000 
Bear 'Creck, .Wiesu ROl mon oe ost om cas reemnicael cae nell see ereeen bal tne ree ae 1, 200 
BOA VOL CICO Kel ataa minis aiasiaicinintorshainra) ain aetatn not arote = is iota 4, 200 
Bozeman Creeks: 2 sce saccscscce=vwscaew oceans wee sens 38, 000 
IBfaACKelL Creekists-doarcon-bacGee toner conse teins 5, 425 
Buffalo Horn Creek. 5, 425 
Cache Creek. /..... 1, 200 
Curtis Creek. ... 3, 000 
Deer Creek.......... 5, 000 
DirdleyiCreckr= «snes setmeccaretassnencce tee ee eee 5, 000 
SHAS PAS CAIN CLOG Ken cere se memene i mens ee aenia sei ieae 8, 000 
East Rainbow Lake 3, 000 
Meadow. CreOkece =. ssnenbe sec asaeceict se ocereL Ul aaeee 3, 000 
MOOS CLOG: s o2inew cap soe mecoree Seer mea ee anise woaeee 3, 000 
As Mfc} wir] sig Daa C7 f= eee ah gt ee eR Raa a Bes 3, 000 
Pirie: Creeks. 225 bo<tececenodemscccwaons se ae renee ee See cee eae see ieee e 6, 200 
Porcupine Creek. ~ = ppesdacscss et oe eke ae ec eee | een cee aos Meta. eee 5, 000 
ROCKCY, Cleeka. = owas = laconic see see crete ie ee ened | meee eee tae el eeeeee ene 5, 000 
Save Crackin see crs aie a + conte helo Serco eee | eee eee eee mene 5, 000 
Sales Creckss ee ott ees Aes is See Se eee semen ese sie Dl tone ee 3, 000 
South Daylor Creeks .2 sc osec2 oe ace ose eee alae ae epee Se See eee oe 5, 000 
SduawCreeks2 2.2.25 votecee snow Sopa rt eect eepae ede dee steve pie as ecite ademas 2, 000 
EST oy a eg BY} <n er ee an ne ya Ee ||P de or 5, 000 
Swan Creche :55 ios ona ck Se dae eo eet te pomeeies aos ell Soe oe cise heel | pee aR 2, 000 
Tavlor Creek, South Ove. iia mooie tion wataetos ere esal| ce see ote cere oiatckes eaters 2, 000 
Tavilors Mork Crockett ease eae. sees ae heel | a ate ee aaa ae ree ae 5, 000 
West Rork Creek; North Branchic. = en epee ae cio cel tact ath reeaney rogers 7, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT —Continued. 


Disposition. 


Eggs. 


Fry. 


Montana—Continued. 
Bozeman, West Fork Creek, South Branch...............--..-- 


Corwin Springs, Cutler Lake 
Drummond, Trout Creek 
Elliston, Trout Pond 
Emigrant, Cottonwood Creek 
Spring Creek 
Strickland Creek 
Essex, Dickey Creek 


West Rainbow Lake 
Brisbin, Armstrong Creek 
Columbus, East Rosebud Lake 
Fishtail Creek 


Red Lodge Creek 
Rosebud River 


Fortine, Mountain Springs Lakes. - 2-2... -.2..-c-ccctcenccccenes 


Gardner, Blacktail Creek 
SLTESTINO@ MOO eee elect als niotsinise stole Prostate cee stcisiace arava ogiae 

Glacier Park, Lake McDonald 
Haugan, St. Regis River 
Havre, Beaver Lake 
Clear Creek 


Kalispell, Flathead River...-. 


Livingston, Adair Creek 


Norris, Odell Creek 
Parent Lake 

Pony, North Willow Creek 
South Willow Creek 

Red Lodge, peer Yellowstone River 
Roberts, TT TE Den a 
Sixteen, Battle Creek 
Somers, Loon Lake 
Pend d’Oreille River 


Story Lake, Story Lake 
Townsend, Crow Creek 
Twodot, Big Elk Creek 
White Sulphur Springs, Birch Creek 


Wilsall, Shields River 
Yellowstone, Madison River, South Fork 
Race’s pond 
Nebraska: 

Chadron, Bordeaux Creek 
Little Bordeau ise 


Nevada: 


Spring Creek 
Stillwater River 


Armstrong spring Creek -7...1. <5. dcaccceseeecesce as - 
Olliday Spring Creek ene ccecee annem ae seeceeleser 


Mortimor Spring Creek 
Shields River 


Manhattan, Gallatin River 
Storey Creek 
Martindale, Masselstell River, North Fork 
Missoula, Bitter Root River 


Bier tootniver, launch Ols.s.ceussnceescacussonnes 
BWP OCEPRLV OD Mente oni chen samo Soh menalas tasevanincten'= 


Burnt Fork Creek 


IMG GT: CROOK oft wicte wat cites lassie ctodsisicie shane So hraieinc ora 
PB OUD OTS Keer ate es cepa tainicra' las miners wie ainies/asfe= einiacietars 


Spring Creek 


Newlan Creek 
Shee 
Smit 


Creek. . 


Leadville, Truckee River and tributaries.........5.--...------- 
New Hampshire: 


Bartlett, Saco River 
Berlin, Jerico Brook 


Fingerlings, 
yearlings, 
and adults. 


tp 
AaWOanond = 


= 


font 
mS Gene ee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
New Hampshire—Continued. 
Bristol Dickermans Broo kess soe seeh eae sees se oe ee eee | eee 5; 000" | ae 
Claremonts RedsWateribrook:s=5. 5285332252 oe oes oe ee Dee | Seem 15,000!) = eee 
Cold River; Coldubiver soos so yet She Ee aa sess ee Se ae eee |e oe 400 
Concord? Crowley‘sipond 4s525502 222s seas ate oe eee 
PALiepRond es so caoser esses theo: See eee eee ae 
One: Stock*Brook: seeks tages ese eae eee 
StarkeBroo kee sce re ee ee ae ee eats 
WihiterRock Brook: swcssec eect seaas ces anna eee ee 
Converse}! BigsBrooksssojsce ae Sasa ese ne aa ee ee sae ee eee ee 
Dover; Jackson/sipondsisaaceens asses see ee eee ena ene toeee 
Elmwood, Moose Brook.....-..--.---- 
Fabyans, Abenaki Brook......--...-- 
Ammonoosue River 
IA SQUAMUBLOOkss os co ne nea ashe Race eee ne eee 
Bear Brooks s3sc2 cece fee oe ae e kes sabes sae 
ClintonsBrooksins- sac sachs cece sce mean Be eens seeeaes 
Crawiord{Brookasas2.csete 22 Ss etsaes ease naet eae eee 
Deception Brook. sas... sa2 5 522ese cseeesbee aoe eee 
JetersonsBroo kissin sas See shee aie De ee arama eee 
WmaikevANGersOnzs 2s. tac eer aces sstesaseie Hate Teta 
Bake Carolyns.tsccssnisasth as ase wal scent see ces 
Mountibieho Brookes aaenseces sae eee ence seer aeeere 
SebossisiBrooks yess esaseee sae ees eee eee 
PL WATVRAV ETS § aioe craoa os ene San cee os ae Sse eae eee 
Hranklin’ CalleBrooks-eeeeeeaseeeons 
Putney Brook 
Grafton Brown Brook: 23 genes case cee aoe tae ee an see eee eee wee 
Stockwell Brook ostose aes a bseeies ss eS 
Grasmere; Harry Brookston clone ea = 2 t= se saiels Saetislasenise ce eats 
Greenfield eblardyiBroo kit eae nese ease ae eee eee 
VOSINUBiTOOkK.ossce Ne dss oe eee sod ec oo. asec 
LOWC Brooke? sass cesta a aas ocaisteo de season eee 
Mountain Brook. coccs2e eae sete sane eae eee 
RailrosdPBLOO Ke ee seeece se snes a ee 
Greenland Experimental pondsae 5 .ss2ss 2 =) sees te eee 
Greenville sRichardsonvBr100 hae doce assess sae eee eee eee 
Hanover, Mink Brook and tributaries 
Keene. "Wihite:Brooks-- -22.b0ce be Saoctet ee eee 
Laconia, State fish commission 
bebanon sMascomavniverssese: ees aoe eae ae eee eee eee 
ManchesterBowman Brookoce.c0) asso ee ae ai ee ae 
DearbonmmyBroo kres wee ste ese sintan-o See eee eee 
Menten Brooke aiec see en eee ee toe ein ies 
INI eer BrOOK Aas sec we ete oe oe ee ike see ee 
Milford tOspoodvBrooks. ca eee ss eaters eee eiieeee eee Oe CES 
Pull pip rook ltaes-e areata ceniese  eaeeeaee 
SeasartBrook 528s acc eae eee 
Drow: Brookes seas 06 5 Seek heh a hye tata aoe GE See eee 
Nashua SBartemustBrookeesa-= 22 nehe neers See oe | eee eee 
Brick Yard Brook 
GloveriBrookse csc sene ee ee eee 
INatIiCOOkWBrOO Keac sete eek Coe ere ee ORE bo eee 
Pegler \Brook2! 222-52 5¢+-sere ee Ree eee eee cee ates 
North: Walpole;:A dams Brook#h2ce25 cesses eee eee aera Sea aeeee ees 
Great Brooks 2s src oS os pate sciss De ees a See |S eee 
Percy, Christine Lake sae ae. j . 2s ben gnce tee ce eee ccee ee eee 
Peterboro,'Bogle Brook... cut seeccen ociee oe se ee ire te Ree eels Ee Site cree 
Dunbar. Brooks ss c2cssnnkecse- cee thea eetee eek ee | Se eee eee 
Townline Broo keck=cn-2 eas cose eee acer eee || aaa eeeenereree 
Wallace Brooles ois: takes eoeiee cece a ee See eee 
Raymond: sHordiway Brooke. 2ss- cans ceeeenci-teek eee cee eee eee eee eeeeeee= 
Rumney, 'GlenvPondsiez os ciceses eset tar cease wee See ee ee eee 
South Brookline, Wallace Brook....--- 
Sunapee, Stony Brook.............---- 
Walpole, Upper Cold River 
Williams Brooks-- 22 like sens ceese cease ae ee 
Warner, French Brook 222222--sahece st stineccee sees 2 eee Ree eee 
Osgood" Brook. 6 2522-22 S sass Sehesecosees seek ah cee eee 
Silver Brookes. saan hos cece tc eee eee Ae eee ee meer eeeee 
Stevens "Brook. oct asss os ses sees eee ss sbet Seaeee ceeeee 
Walton; BloodsBrooke sss. nc scesst teres sec eee tee Cee er Dee Ee 
County Harnl Brooke cst seceees see oe eee eee 
Hickey Brooksac ee ae abe Dac 24. e eee ck thee S eee 
Hodkins Brook. -se2ss2- bee aes Seas cee eee 
New Jersey: 
Allendale; Saddle: River, tributany-..-2---es<eees- eee =e eee eer |e eee ae 


Andover, Pequest River, headwaters 


DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


55 


Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


New Jersey—Continued. 


Bernardsville, Olcott Brook 


Disposition. Eggs. 


wees Oe © 0\6new\ce o'0'0 60 www wee na an on = a wl as cle 


Maywood, Van Sauns Pond 
IPalersols eit ies kv OUNGs PON Gere na seeeee as sae eee ees eee en 

Saw Mill Pond | 

Yahn’s pond 
Pequannock. Sawa MalliBrooks see a ciee- a aeis.2 j= aeeiceee ce seees 
Rahway, Spring Brook 
River Edge, Coles Brook 
West Nutley, Rusby’s pond 


New Mexico: 


CArniZOZ Oy PROPIA OSOmAVOLe = ese ele ce eee ns ee asec ane =e 
CimiarromyCUMArrOMP RN IVeCls emanate a1) 8/ leet iata)=iin'aie = lester ceicle ea 


Glorieta sHolyzGhostiCreeksss 0223 oes o ce ale ke ctasecwscace 


Oliver Brook 
Pickle Brook 


Pyne Brook 
Raritan River, headwaters 
Rood Brook 


BITE KAN VeLases mays: sae eee cca a oars fe a ee 


New York: 


Indian @ reeks ae sees cor tae cacce des conse ee scieceicees 


Las Vegas, Rio de la Caga 
Rio Pueblo, North Fork 
Rio del Pueblo, South Fork 
Rito de la Junta 


ALON SUSARILOLIVIVOL so sone aaae css see sos eceeece cece eens anee 
Roswell, Arroyo Seco Creek 
Santa Fe, Nambe River 

DAMLATHOMUIVOR ns ce sen ees Scion sae sce cece s caseees | 

Tesque River | 
UitepParkmbipiClear, Oreck: tse so cea cs soecaereenseeecseeensbene 
Wagon Mound, Tyson Spring Creek 
Wermijol@reckissta-Gi eee lie. kate alee Ske aes 


Afton, Bump Creek 
Kelsey Creek 


Albany, Ten Eyck’s pond 


Altmar, Hilton Brook 


AULA, IB Wtbernint Creek: 52-05 seven Ss ces edete che ctesene eases 
French Brook. 


Ardsley, Sawmill River 
Arkville, Huckleberry Brook 
PlatiokiliCreaksseese sans casceee asim aecesties noes seen 
Ashokan BushiknllOresks ses sachsen eeee Sho: wena seen oes 
IBeaverghivery Beaver RIVEL ses csess tov eons soos 2 ak oekinn ee sewne 


Orwell Brook 
Pekin Creek. 
Potter Creek. 


Hotaling Brook 
Hiscock Brook 


June Brook 


Kennellys Brook 


Range Brook. 


Scammal Brook 


Smiths Brook 


Bellina, Abells Brook. 


IBellinaiBroo ke seen te ecoe as toe ee ee eee etme ek eeeees 
Benson; Mines> Placks Creeks 8 flcen. sane -ceecosee ses ceceee seme 
Ellis Creek 


Twin Lake, Upper... 
BieindianaBigamnaam Creakesee: sseeee se eee sesh seal he olen se 
Neversink Creek, East Branch 
Neversink Creek, West Branch 
Bingham ton,'ChoconutiCreeke- 22 222. esc s ss. cles ee eee eee 
inllgrestebondiss tes sccee sae nceeceeee snes samen 


Thomas 


Trout Creek 
Cambridge, Coulters Brook 
Duel Hollow Brook 
Lowries Brook 


ean 6 ae el elelelccieeee a es cie's clave qu cin eae sce as} 


Brook 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


2,500 


OSU US CIOS He (NOES 
SSSsSesSSsSSSSSSS8 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 
BROOK TROUT—Continued. 


Fingerlings, 


Disposition. Eggs. Fry. yearlings, 
and adults. 


New York—Continued. 
Cambridge; Pommnanook Brook: < .<..52s25 ss ee eee ae 
RIGGS Brook s2s.2 3 nota arse eee Aa eee 
Croghan, Beaver River..........------- Baotrs 
Davenport Center, Charlotte River. ....- 
Middlebrook Creek..-.. 
Dunraven, Delaware River East Branch 
Huckleberry; Brook sJcjeeni-c aise eee Pees cee eee |e eee | 
Hllenvilley Chestnut Creekisca. aceasta sane ee eee see ee eee 
Rondout'\ Creek, East ‘Branch... ...2- 222 --2--2ccecets|---- 2 eee = 
Vermoy- Kall Creek se cecisesaceee cronies a sean Seen ae aig cane a soe lee samen enne 
Brieville, Prievillo-Brook<: - =. -seccoseese === sae -ee ee === a= 
Feura Bush, Onesquethaw: Creek... ...=--.--=2-=-2 nee seee ene: 
Forestport, jaitile WoodbulGrogksci-chcs 2s ese rece nee 
Georgetown, ChenangovBrookeasacasse on t= semen er snaee ee a= oa 
Greenwich Junction, Hartshorn Creek ...............----------- 
Hancock; Cadosia Creeles sasssaene= = anees ose eee eae eee nee 
Gee Brookeecesctosoasacanassee sce see nee See ase 
Oliver Creekssemeas sss cen aes see eee aneae eae eee 
Reads Creek sasosoca aise nara sesesaseess. 
Shiid' Creeks sss scenes siaie se eso sae aa g 
[Farris villes bic ecb POnGas sae ines ees ae ees ee eae 
Hopewell Junction, Wortlekill Creek..................-..------ 
EVormel Pi Canmisteo Havers co ceteerters = = menial ee ae ee 
ime Koln Greeks codsecessosee sees ans oneee cere 
Keeneys, Delaware River, East Branch 
Meadow Brook cniaecino2-si2= 552 = = 
Kenwood, Spring Pond........-....--------- 
iKerhonksons Mill Breoknoac-cisesen ass ase oa aaa ae eae 
ihavWarge ville’ Cathish' Creek jose. 2sc2a25e2 25 2 se8 ease deen 
ake! Mahopaes W esis BranChonas sass scone scesasee ase aeae 
ake PIAcidy Au Sable ravens cece caesar = = ee ens 
Chub Riversnn. as ssac cs eecsase ese ee ae soe eee 
iWartenvhond ssc -aase sans sao nen ee nee asses oe 
anesvilles Stony, Clove Creeks. semaan een ne ee 
VEEP OO], (Es 1OOGi ys LOO Kemet wlsteree rs ata en 
SawmialliBrooksvectwascsscessssnessassanssasenaees 
one Lake Dede LOUGm ees wacom ses sa aala= aia 2 otal tere 
Mili prooks HOWAEGIS PONG sone. toca se nes mae ae ee 
Hhanpikeierookwss. scsacsssss esos dee eee ae 
Monroe isiesmoere Wake so semc cee aie to as a aia 
Montgomery, Beaver Dam Run.............-....-------------- 
Mount Pleasant, Beaverkill Creek......-.--.-:--.--..---------- 
Neyweidies i Mibicing IS bla as aeons obop a seeoncee scence cee ssosewesoc 
New City. Dhorntiela Brooker oan ee aa ie te tt 
New York City, New York Aquarium.......-.....-...-....-.-- 
Opatibyis §@ASCACdO as TOO Keser ee relat 
IDGWwiHine LOOK =. asta ene nee ean ocean eae 
Morgan Brook....- : 
Oneonta, Anderson Brook......-.----- 
Baker Brooke nem nero aae= = 
Charloutei@reeks= ae .=— sear ea ee 
TONS C2 Se ae enc Hoe AGU REO OES Eine noe pen RE Ee OO ar 
WHarrisonebtOOket =e nace sn ste ea ae eee ee cee 
12 Goyal CRE el een Oo epee Ser eBE cose Coe ee nee aaees 
Hotaling Hollow Creeks. < 25-2222 e es -= -  le 
(Houck: Brooke es-2225 sess 2 see oa ae ee ee 
IKenisip pr BTOO Kes = sea sem winter 
Otego'Creek and tributaries--.-.-..-~..--.--------=--- 
Otsdawa Creeke-e- 523 eet eee eee eee nee 
@Ouleout.Crecksss--2co- es o- see ae ee eee 
Owleout: Creek; U ppet.csits- 2 2- e- - eseeeee 
SecondsBrook=s2sas+= asec see eee eee eee eee ae 
TRHIFGUBT OOKeS2 aces oncactele-h eee cee ee eee 
Paterson COW) S100 Keesec saan aaee ee ae ee Eee eee 
Mountain’Bro0k.=435 42-25-=- 22-226 o-e ee eee ee 


Finch Pond 
Lower Moss Pond 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 
BROOK TROUT—Continued. . 


: as Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


New York—Continued. 
IEA H AGIA HS; JETS al alll 1830) eee oaceecneS eres soe ase eee sse ses] Beseeesseead Heare -aseee 1,200 
Wigner elas Se oss Sob eceosEceauendoe so Seo sos ee) Habeauernoes |Sepeesrn cone 2, 400 
Sut p RIN ROOK eseme see teette seep anc sae sere e s apaiai| i mys ate ol RE] Nem es 1 
Poughquary eleasant Ridge) Brooke. 22 -ctemccecase aeons anes |es assesses se 50008 |. ets eee 
HVOMIOnmHIShOLOO Kes eres ce sasielaia este aera see eae ansssasence = 
Pre lev BTOOKe i= a2 aids. se iseiasiaaisecmiset nee seis male emis asic 
HROATIN PBT OOK 3s ayisiseis inte Sees ciceteecis oasis oate wise sie 
St. Johnsville, Big Sprite Creek... 
Salem, White Creek............- 
Wehenevilss ilk Creeks Sess mein cece sincmiecaicepise cee seeeeeere 
Shandaken, Bushnellsville Creek 
SherbumewouelleBrookoscee. cote acccec erase sce csacceeceeese 
DarkattOuows BIOOKs as oes ces apse seca se es cieein csn= 
HommCorner) Brooks's ascents cet ace see acces eee ees 
Great iBiookss. feac cnc etc oee woees eee ese reas sneice ae 
HanGsOMepBlOO ke teaecsseenscc ce sce eco eee ceere 
IND PP er elOlOWwsBlOO Ke ccemee oes se coe eee ce eee eee 
Nui b en Sika BTOOK. Sacce cies teen ee: Snes sccaeee ciaconee es 
Shawileerbrookens+ 3. -sas-se cee einseeeeeeee ct nance eee 
Swamp: Brooks. oss2sscets acc foes hele toes eee s eee 
IWCSLCOLEPBrOOKi ee teas Jotiece= cee ececee cscs st ceceene 
WallyaBrooks-225:--.-- 
Syracuse, Beartrap Creek........ 
Canaseraga Creek 
Canpenterpprookests eniasce cece cece ee aioe ose cme cieeese 
CedanvilleiCrégkiss vas onsiinscece ceisttacs cece sess osenene 
@ollinssB 00 eee Wee someone senencckcar eee waecoee. 


HOCK WwiellMBroOkia=c ons cc we sine ce eee er tcceeciee casos ees 

Swanipyph rook sac es teeta see e sce cee eeeeaue 

Tupper Lake, Wards Brook 
Walden, Kootin Creek......... 

(ReneBrooksoeeeceseeeoes 

iWiallace; Wjesselsi@reckxes sseesna schemes f= = Sock Sonics cate cceines 

Watertown D eerlick Creokow 4. tec2. 2 ne. 2 ses See ce Sch eces eae 

Drakes! Creekss cass seesee sce ss ens ce sncesete muse? 


ihanesiOreelkeannteceneccscee coe Sconces eck er ene 

Wayland. Ganaserara Creekic acess: nce-cte esse ele lobe becee 
Wallsb oro} Hadley Brooke: <.s-/.9.2.5205ene-c0eseeecs sees nn eee 
BULL ONS Keyple ONG eno aces eeee se Poke soe ete eee aete 

HUA OWE TOOKi ease ten canes nce cakmcitiags oe ced ois euee oe. 

North Carolina: 
Addies Scotts\Creeks North Mork: .scstoe- cc -a--0-c2e- ssc beccs 
Altapass, Rose SSNS aia Meats Gece fn eee shale hie Bie 
‘Brevard. beth wood Waker. <2ic.2sccsees- See stebecn connec ec: 
iB OpspBeamOnrcekse- sonst crem eee cee eeaeee eee tence oe 

@arsons | Creckes setecrieancc cies sane eecetegeheeeosce sens 

Conners CreckssUppeiaaeaccsccecseentensisecces boeeece: 
Glade\@Creekstine eee eiete ccs sect eee suesoseee es caueuoe 
HogsheadiCreckscern t sesee aches cee Seneca nes vee cone 
Horsehoadi@reekiter sa cn scenes sases eee. whew selene 


Grays Creek 
Hanging Rock Creeks: oo nscsaigs sae oS ood nae new eee 
Horseb otto Creekssesaas)saaaseae. each ee see seen 


ZEZZE222 22858 


CO 01 OO Or Cr OTe eo 


CraphitevillesDayadsoni Creeks. 22-6 Soe c23 Ses se eh coe de sees lle Seb ebe moose ac: 
ENiekoryx Pb obisi@reek. DranchyOL #222. c 24224206 e sSasece bee. 22 etlhaceo Lees eee ee 
binvalleptiver plimvalloyRivetscaisscetcas Soc cae as Sees soc 2 pate |badaeceda dad Moeeeee end nc 
Montezuma, Chestnut Heights Lake 

Grandmother Creek. 265 5222s 2t/scesses oe ssn ts be ee 
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DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


th Carolina—Continued. 
Oak Park, Shoal Creek 
Old Fort, Greasy Creek csese 55 esece acd Coes eee eee 
Silica, Dick worthi@reok>.. 50S) ccpe ceca ees Goer eee 
Sylva, Dodgin Creek........- £3 

White Rock Creek.. 
Tryon, Weatherby Creek 


North Dakota: 


Ohio: 


Dickinson, Sprite Creek oa.5 5 ase enc oe st eek ee eee ee eee ee 


Bellefontaine, Mad River and tributaries 
Rush Creek 

Butler, Laney’s pond 
Chagrin Walls; McFarland Brooke--- <---> ----e-o2 225 ee eee eee 
Mansfield Butler Creek-2.- -sai25-= eaeesecceeeeeciee sees eee ee 
Flemings Creckwctuepcenseet cactenteneseesse riedesics sone 
WalestRun 222 seca accicgscas cee eetecesiscesacemccess see 

Wolfe Creek 
Millersburg, Dougnt 
Martin Creek 

iP alNt Creekass acces ace sect etene sees 2 sheekis bees 

Salt Creek 

Plymouth Quarry Wake. cccccccehes aes eee as -o-seaeeeseeaereeee 
Urbana, East Spring Run 


Oregon: 


Bonneville; State fish commission... -.-.---2.c--2-2-<+s5--22225 
Brownsville, Callipooia | Creeks cece s cn -ma eines seer eee eee 
Carson, Wind River, Falls Fork 
Glendale, Windy Creek 
Klamath’ Falls, ypplicant. : 
Lebanon, Santiam River.... Zs 
Milwaukee, DayS PONG Hoe isc ewes a o> Sas sess oe osisinsisssssasloseae 


gre lvania: 


enwood, Spring Creek 
ances Kettle Creek 
Lyman Run 

Pine Creek, West Branch 
Ashland, Buckhorn Creek 
DY USUI Esos een oeeci em rece eee eee eesee seas 

Austin, ee ShantyRMN sss eucecase oo asoasee esa ecezeaeesens 
ISTP PNG SOMME oats seeeciaes mo el ato eels aterereioe nia a= 

East Cowley Run 

Mast seer Pantin s- n cls cw sswiecies sole a eee eee oe 

Hast OPK HW ono cajsiste sejacte cele = alae miossseciacsoseieleeciene 

Fishing Creek 
INreSmMAan MUN =~ a.m sae ee ee eee eee oceans eeer ose 


West Freeman Run... 
Bainbridge PELofim an eEVOMn Sse ase cess sie pa = areata 3 ee 
Bean Run, Bean Run 

IB tn RUNS 25.28 oo sjeloi awe sie aa eennisewiaseeeaeee 
Bowmans Creek 
CherryiCreekss=. 7a pciee eae i ee slat ene te aoe 
Cider Run 
Meadow Run 
Bear Creek, Pond Creek 
Bedford, Cove Creek 


Bellefonte, Spring Creek 
Benton SMishing Creek. =.<isle o on irsesslee cele esate sees 
Bradford, Buck Lick Run 
Bump Run 
Chapple Fork Grddlc li cosh Accs hee 
Fuller Brook 


Soy 


MON Se SS YS Sw 


EES Eg SEE ES58528 28 SE SEEESRESESEEEEESRESESEES ES 


oy 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


9497°—15——10 


Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Pennsylvania—Continued. 

Bradford wWugarsRUneNODNeMOrks = Joss. 025 /jsccccntccsetede selec es sec e+e lteeteescecs = 2,000 
Sugar Run, South Fork 2? 000 
UIA RCO Kemeer ee teen cin ance a eceainie cise ccs = aiefele 2,000 
Tuna Creek, West Branch of North Fork 2,000 
Tuna Creek, West Branch of South Fork 2,000 
Turnip SET ci Pie Sahat UR IR 6 fo ee 2,000 
WyllOS 7 CNS | SaoneacgegaccH bce spaosensos ssRU4boscred scuasesesene MSnSasesosee 2, 000 
Bushkillsindianwbadder Creekea ss <is-pa)-eleftocisis ssl) waini- asic bees sceeesccfocececceeenc 300 
Cameron, I TSREU IM ees ace te eee Rell et eae ie cloacae eee ens see eergaceee 300 
Hunts eMekinnonuBranchics oo -h1-\s- os se 5-| Soe ce erence leseca ce ceces 300 
EniniseRuny steam. Mallsbranches 222-2. eo cee ete |ecamaaneca-lsccemencnees 200 
axlisle Greenys prin etree kese rs cis ctetae etatalararejese = clela slo iei-le eiminisie| soe saci ae eleeme en ee se. 3, 000 
ILGiavd? IRM" 33 oo ggecnsasaassae se nus dogedas 1605 s0esa5 4 psa soue sees ba aseons tae 3,000 
TGP eae nas nee see cmnce enema eeenictosenaceeectee (Goon sccteacd [abet eeou nee. 2,000 
Mellowmabreeclesi@reekie.eesces-ceee sere eeneer Seer mele seer ance | meee sete 3, 000 
Centrally nish e0 nee kur teen seat eae eee Ber eres -meele- mean e|leener mee me nn | tenon een an 2, 400 
Chambersburg, allie S pringuR UNsas 5 ss scoeesceies shee aul ocececetes| tee ccaeeeas = 3, 000 
Chiraspianey Cate alpreten Mere yet areiaa siecle cise mee teens Cone mere ne ce sriscncee soemeere cae 2,000 
AGO IAAT TNS Se ee oe noc soon soc sc seer oc cosa acc SesEseeEEHoe| S4euneseease 2,000 
Cisna Runs BLY Mes PUM on oe = olninl=im = == a == = eee eee a isoegeesccesa|loddosce asoos 2,000 
Clarks Summit, Wegpiite Creekic. (sos =seeccmccceee snes cease =e soeeeoormn te hacer uedte 200 
Ortaca Manes ar ne realseh kos a foe Ces bae sn eeaneealens| Goce teak sae doom 3, 000 
Clearfield, Ger Rea oe es ones onal nc cnn eseeunees [Seas cosets ace. 200 
IMIGRSPOLANCHAAE S250 Seow tek me teeeee ee seeeceeeeee 100 
ATTICS SUIT Be ke eee mieiainysiseenicee een eee neem cemeee a ercoas 100 
AN HIS I CTO Ke lsioicicisecicn-ree 100 
Bear Run.... 100 
Beaver Creek......- 100 
Binchi Creeks sees cceccaccceaecemecnstee cee ss cos cede 100 
IBIS CkKAR ee ee ete nce ca cone coc eeeine si Se ee eees eae ccc tee 100 
BIOOMSGas ame cisc hese cetcete etme sseecc nese secs ce 100 
IBTOWMSG UU rele ees tieeieeceene ads tees sccea te ee ay eit ee 100 
Warr | Creaks ese sec ccsas- wnt ccea see stevscseeesssetecae 100 
Chestnut Run 100 
COlGh@reek tesa eeins ce -cigs= cee ce aieaiesecescaicnss boss 200 
COOpereRUMse cc sencecmosseten ceedoneee nce cteeeceeaee 200 
Crippleskiinepessaseo-oseeues coset eenecesoaresascese 100 
CristeaRin i chi cisen loa eiiee skins sone cases ee nie accel 100 
Crooked Rune c.f sxise seni mecce se siacioanasieccsisas caacae 100 
Crystalhimee es mscacrnits ot ecscece smwesios ueweaasns 100 
Curpyshunr eet ee coeeeiate a teca tessa aseissemcen 200 
DeBeck Branch 100 
(DINONS PRUNE Sasa osieei koe cies seein cis ae eeemcsiatcre 100 
Doctors Fork Run 100 
Duneling Creek 100 
RA PLOMBERA TTY ete oS Says steve chao el simse creroietmye notes elec 100 
VERS 1 0c) ey EP nee ee 100 
HOT KOO ERIM emcis see mee sa aneine ers mei atta 100 
Hammond Creek 100 
Harpster Run.....-..- 100 
Hartshorn Run.-. 100 
Hazelett Run......... 200 
LOO WETS Cree keete oxo s oe oe aoc ae denisemat seme eabmenice 100 
Je layin (Cy tate) Ses ne Seen Sere ee ere ee 100 
LE hao) rr Cine) oo ee pace OE Nee E EE ann Sens Sen oma 100 
ANSP TANG Messe oh. Soe ce ae a atrlemaoteen esicclon etnies 100 
OUTS RYE a eee ore cists se Gre oicis -niomce ee ease es imereeis 100 
PECTIN CI ee cE ac emacs mie ciate 100 
AG AVITE IAIN see oso oe mae eee eee tae 200 
VIC KORINE ae seei: oe See Seino bine sista stew eeamaciocied 200 
Little Anderson Run 100 
Titi ouMlonteomeryahwI Messer en ban eo once ee meee | cee ne ae eee ee 100 
MiciHiad denphiunlerss sua 5 Sime ae can se eS eR ee [aoe eens aes REI ee eee 100 
IMG GeorceuUUm eset cet oe sc orjacle neo ecince ete caataee ale woe eeee ns eee ee 100 
MePhersons hun ess she see scare ese iecsicsececect can |arase can |e: Seen 100 
Marsh Shui epsoiaas cane a mh fare ie eres ee nee seis ae oa cerae ae eon 100 
ANNALER IDEN a teste er cg of tet = ew pet aia pe lore es eiose ere pejatciweel | esas acuta ee ute de ee 100 
VEST Gin CUBES Imrie Sete were 2 eh Sette je oere ocean win ence were | Dooce ee ere oe ee 100 
Mont eOM ery COCK ae ee cme noe secede sc ceeiioasee cote soe eee eee 200 
IMGOTORERMITIER seers anes tap acies mine san ceke cckieaer 100 
Moose @reekis25-)o<05- Sas cc SAS ieniawie pias cere ceteee 200 
Mor ranhu misses 8) ps ean Bos Soe seco esr sine ances 100 
LEY? LRT NSS OS ach SEE ATE et ae eee ae 100 
Panther Run......- 100 
IPine Runes. eeces 100 
Pitch Pine Run 100 
POP Abe Mapas e someone ae Aan ce esate eon a cea mc aacene aeee cdeee ce looks 100 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. 


Pen 


nsylvania—Continued. 
Clearfield, Rattlesnake Run 
Roberts Run 
Rocky Creek 
Rodgers Creek 
Sanders Creek 
Sandy Run 
* Squirrel Creek 
(Sais) lool, 65 Seemann odoonsodaocssedsbocuaacargaqacs 
Stoney Run 
Stonehammer Creek 
Surveyor Run 
Mimiber Oneekemc em cesese ase oe aoe eae eee eee ee 


Torrey Run 
Trout Run 
Tucker Run 
Two-Mile Run 


Walnut Creek 
Walnut Run 
Watson Run 


Woods Run 

Cold Springs, Schrader Creek 
Crandalltown, Pleasant Creek 
Cresco, Bear Creek 
Boyer Run 
Broadhead Creek 1 
Broadhead Creek, Lewis Branch 
Broadhead Creek, Middle Branch. .........-.-----------|------------ 
Cranberry Creek 

Goose Pond Run 

Mills Creek 
Rattlesnake Run 

Spring Run.-.....-.-.-.--------------------+-+-------+--|------------ 
Spruce Cabin Run 

Stoney Run 

Curry, Three Spring Rum........------------------------- . 2 
Dauphin, Stony Creek....-.--.----------------+------2--22525---|-+--22----- 
Denver, Leeds Run, Upper....---------------------------------]------------ 
Stony Run 
Downingtown, Broad Run 
Drehersville, Millers Creek 
Driftwood, Mix Run. 
A itbred gap bails Oat GA INO) ee epee eee ooer acess eoess <eccer| Wosceaseaues 

Page Run 

Red Run 

Sander Run 

Easton, Bushkill Creek 
Emporium, Clear Creek 
Cowley Run's see esc ac seciesasseerceeensee ie oeenek ae | See eeeee 

ID eG 0) (CHG 6h eben sssdco peace ese re seco race eseeEsccs 

1k Cac eRe ee saoeeree aah ets pees Oe eee nose 

Elk Creek, Driftwood Branch 

Fishing Creek 

Four-Mile Run - -- 

Worth (reek ert sao seseiste aietaeees = cimeisiare 
IPATKEDSRUINY ons soe see ttin ne pemince eee Gere ace 

Portage Creckes 2 ss er ee pect eee roeaeeeeeeee 

Ephrata, Trout Run 
Fishing Creek Station, Fishing Creek and tributaries 
Florin, Big Spring Run 
Forge Run, Black Moshannon Creek 
Forge Run 

Frazer, Ridley Creek 
Valley Creek, tributary of 

Gap, Livingstone Run 
SlaymakertowNtRunece. s4s0s eae eee ese ee ace eee eee 

Glen ‘Eyre; Tar (KalniCreeka.2 2 aces fae = se oe eae eee 
GraysiStation= Graysvhuneaceos- oe eee ene eee 
Hamburg, Blue Mountain Pond 
Trish Creek 

Pine Creek 

Shomos Pond. . 

Hazleton, Beck Pond......-..-.-- 
McMurtrie-Beck Run 

Parither RUM es ac scncachhs sce seemes tee 
Hiawatha, Shehawken Creek 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


2,000 


e22253535 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BROOK TROUT—Continued. 


Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Pennsylvania—Continued. 

EVGA dese Gita Wilt Yoke UN cepmaae wire oeee ae er Seperate sme allem crane oe ne eae neat 1,200 
INTTG NOI Oiehic ecco in secwace ass gda> sau aeenSeaSeaNsed a Syecere sac) 5 sneer alee 2, 400 
\ Veto (CRECVSe oe no Sho ee eo ose ay essed seem seds [Soatens sanua||>eesceearne 1,500 
Eonesdale:sDy berty: Creek onion cee cater ses scene ones sect len orgs sees oo leeetose tek 300 
Dy permys Creek, a West) Bran Chee bee ee =e erp oe ee | pee = ees] aeeeeeee 300 
FLOHTISOTNCTCO Ke ame meee acer eee Cee aae oon aon alee ca eee ae acts) Meee eee oer 300 
lity (Ch oni siti soos ojebaorased see g ages Saga ga soog| Pos nee ness boseabe Seems 300 
Hui chesvillemDrowtrhondy RUM = 22 e koa poor ae els Aoi ee oe sol De seSSs yess loa aneMe ot ae 1, 600 
Jandisonl Citye Wishing CLeGKe = v2e) ese ccceeeiah a en eee eee mal Stee ons ma Saleee mae soe 1, 800 
DerseVvaS Oren CAthShe UT ae cmmtm crear et eee cere eemrnn cs ceais|eb ees Seon Meee bee ee 1,600 
ISIE IG! bth Se Segara se sebte 2 yea sese ss sees seesee psdooemaseoe S-- sae Scene 1,600 
Tepwane) Cig Ls OW Age) ciaeeee Jos =o d= nueeba seareeseaess o-aesceenee 1,600 
Mig Bila Gian Cree kere eee rere eee eee Pe eereaere| sea asses 2, 400 
MoeMicrens RUN! joes an aoe e scene cher esac gases | nee eae eo peeeeasee ek 2, 400 
TGhnStowslets CUS\CReGka ca tosan see eee asreecchee pens scl ee tee ee lececs ue sacs 1,000 
‘Bens:Creek: North tlorkts 4. 2-0 2coseeee tte ene eae sea cites Boon me Pace 2,000 
Bens Creek: COUCH YOLK. - ace tn ascecieiics nec seek be ot cece os eceuncnen 2 3, 000 
EUSP TEE; 12) soo es St aoe ME ae MONO eee MRM DE TEED 300 
Isla (Cree oe Soe ensenes goose ease seSsoe odes ce Ja| pone enosaacd| Seeesoeaseoe 1,300 
(Chil MRC abibn®) Rb oJ epr asses ee= oso eco seeedcos been se oenes| bass cece 1,000 
lear Hand elGree kee ee eee eee ee See ee so Sees eee 2,000 
(Cieza syevanny (Ca BYE) Ciretel coo caneee tba secs SoS eao cued Pada neeesead | aes aseene 1,300 
(lite) IR oo cocoa ce oseBe Eee = SSse ee DSSS == see nes eod eno ceecn= San hoaccnaueene 2, 000 
Mal POMP Ue ss sees cle serisier clsiritoenccecn tines eecc se aseine E 2,000 
Markyshade Creeks secccs cece eeeece ceca wecceec cine 2 2,000 
(Digs) Ripbse oe Se doeau esac ae seeee eee 300 
Elk Lick Creek 1,300 
MishimepONe Ae sec es eecemaeciesececcEee 300 
Flaugherty Creek 1,000 
Cray SelUninete ee som etre cepts R ames eee eee eee eee wee be | eee eel 1, 300 
Henaaries Creek 2,000 
TSUUNS Orelie ee abba Sane cone sae so ee Seed sU Seca eeoe Es eeeedee cee OSoecaely 3. 1,300 
TEIGO ZORA RUIN ete oe cee ees ie sees faints Soren ines Gee as Soa NR. epee 200 
Ate! ISNBha Se eis. odoogdn cee eeren boecdge Er ecouscace bans acsaeod bodotacuenon 200 
OMS PEON erprtet ere oom oe Saale saielo ns ome see wen saisce oe lcane anc eee ee |eeeene. 2 300 
AKO GG PRUE ee errata erate eet ele tale fascia (siete octet] eens se mee | ae et 200 
nya) being wets ed = oe 1, 300 
(aye BEVIN OF le ceramic sera cere aeee re icine | Taek Meas | Pees oe 2,000 
IGATINCIMRUMEN ON 2a a raiclasrorale ssa eeiniejcim aoc seinrsee eee Ae | oes. oh tre 1,300 
IWiTGl < 12D Noe oe Saacnawe see SUS GBS Gne once Sena 5A San one eeae ana lua bag ybmoe 2,000 
2,000 
2,000 
2,200 
2,000 
1,000 
2,000 
1,000 
2, 000 
2, 060 
2, 000 
2, 000 
300 
2,000 
300 
2, 000 
2,000 
2, 000 
300 
SR iee ep ate Aas nisionia sat Sa ae Roe ee he eee | Eh 2,000 
Site raet a AIS Steet nalce ad et SE 5 Paella Sxl ae | RN od ee 2,000 
Re me Viliites Crock ess 42 6 1a Ree Sie ee lee ice’ sited Sud 1,000 
Keinzers Seon dond alow imme asses 5a ncel sae oe She eae 4] I Stes | eT wast 2,000 
SUEZ LO Will AC OMY A (LOG Kear e ot sat ey ales ee eA eS | eee AEE a a Ae 4,000 
Lancaster, Baumgarden Run 2; 000 
a EG ah on bie einer 5 cal he I (ibe aT , 000 
Fruitville Brook 2,000 
EVUSHpE Ura seer tacts noises aaa a ae an aejee ball bese conden ells soca eI 2,000 
Larrys Creek, Larrys Creek S 1,600 
TUayts TEPER ee NS See. Bid Re a a IRR AE nO IC aRENa RI T= 1, 600 
SE, ae Oa Oe ne Ec Ph A EU DI AEIE 1,600 
Roaring Run 1,600 
Spook Hollow Run. . 1,600 
Lackawaxen, Greeley Lake... . A 2,400 
Lebanon, Bachman Creek. .. 3,000 
Indiantown Creek... . 3,000 
Marinada Creekcs ee sscscaccstsmesicnissncsnisecucaccecene Lae incciee el eocbeacecce. 3,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


: ni Fingerlings, 

Disposition. Eggs. Fry. yearlings, 
and adults. 

Pennsylvania—Continued. 

Me banon atime Rite eee. ecen ee ae eee a eee eee eee eee 3,000 
St5Josephs'Creek-s45-52 55226 =e nee acces = 3,000 
Lehighton, Strauss Valley Creek ae 5, 000 
Memon, bUitalosvinee ee eee. a ee eee eee eee eee eee _ 8,000 
@edari Cree kere see eee ar se ee nae ene eee 2,000 
Center: Warnacesunis secre sane sae eee 2,000 
(Pty Meihite ee mere mes sao cncnecuscenecoccas edaceaccse 3,000 
Shingletown Gap Run...-..-...----..----------------- 2,000 
Sinkingi@reekits soe scssneeeee ee here eee ae ee 3,000 
SprimeiCreekesae- os seman eee eee eee eee eee 3,000 
Sttonei@reekses see a ecciseer meee eee esi = eee ee 3,000 
besliewRim) Weslio Wane sas eee see ee eee alee 700 
SHaffersphunls 2 )ite saeco - se oe eee eee remem eee 200 
ihewistown Junction. -A laratal Streali ss se-2e- meee crm somone eae | near anlar eee 300 
[ati Ribas SS et soe es So oeScsscs 5o9-||Ssoceeceaerelogause-~stsoec 3,000 
New ‘Waneaster: Valley: Creek. 2.2... 25. 2/S-2c0ee- ee e| eee een 3,000 
Mreastor Valleys Creeke as ore tee ere ia | ero aie eee 3,000 
Ligonier, Mill Creek and tributaries-.......--.-------2------2-<|-------5----|-=---------- 400 
Lititz, Hess Run....-..------------2---------- +--+ +0222 eee rete eee eee eee -|ee eee eee eee 2,000 
Ihe Sbbs lyse hee Seb bemer ie coco o Sea ICOo a Seo se oreo eeod Spec ocshecc||se ste coosec 2,000 
Lock Haven, Bull Run.......-.--.----------------------------- 200 
(CedarRiineee esas shee eee meee eee Sacer ee 200 
Chathams Run 200 
Cherry Run..-..-....---2------- 200 
IDTiCkAR INE ee eee eee ee eeee 200 
Fishing Creek 300 
McCalls| Merry... Maid diy Runs = = n= ome ea elma ae me ata te | eae 3,000 
Mario ttes Olan kyu cea ee ate ta eco atte eal a aa em al ered tem | tie lo 5,000 
Monerall Creckse ese ese se ciaes ee ete here eee Eee eee eee 7,000 
BV aTISSEV Ube ee ele esis aia io lee ae ee mere r eee eee ate altel eer 5,000 
iKerayills @reekeesceeo sees eceeere ere rere eee ree Ree eee ee Sees Stee sere 5,000 
Martinsburg. @loven@reekes ee ams seeee = see eee er ae ee ae ee aria ee 4,000 
Whoa Olea cs WMO! TRAINS Spe cones se eedenascnesp as odocodSeusns peccsascosso|pcoscch aoe 500 
Wise jcloips doves Mate Ce oe eee sade cr see senor ees eee see don| er eececords | hecesadc coer 2,000 
IDitel:iiys) AON A ose daabeasoseanesassssocsoasa pecconcsre cal oascass sone 2,000 
Milford, Sawkill Creek........---------------------+---+-+---+--|---------+--|---+-------- 3,000 
DManvers valle Mrnc tsirn tro wy ORIN SS teem tmnt tele te e lee te mele = it 200 
atilesiwatata Credke --sas8seccceacss-aec oe coaeenlue csseeeae| See Peete 300 
Montoursville, Wittle Bear Creek. ~~ -- ---- <2 - nn = on ani = fn eel ee ea 1,200 
WUNOIReS Ones IBGe heed RPh Sie Soap aac aes 3 5b Sos eS eee ose sada eos 4 eredecaceese| cate. c-osee 200 
Mount Umion, Carmichaels: Branches. — 22a ae. nese eee eee Seer eee er| sel ere 3,000 
(Oiaiens) abel eRe dese scce sae cene sors se ccseeaso sas baseererscrc|=sseecsobee 2,400 
Ii els Osh eae Geo soe se se esos seas Pee eeeeee se e|o oss cac—aee 3,000 
OldiWomans yh Un eee eee -Reee ae ee eee eee eee) Race eee pee nee 2,000 
Seri Giapi Cree kere eae tee ar eae | eee eee 2,000 
Singers Gap Creek .....-..-- 3,000 
Narvon, Shirks Run.........-.----------- 1,200 
New Germantown, Huston Run...-...-..--.---------------- Fe eee | ries tee ee 2,000 
New Philadelphia, Lewistown Run 200 
Silver\Croek:2 2 oe. -sere cscs seass oe eee eee eee eee See eee eee 200 
Stines| Pondetrecceene-s eae sire eee eb | See eee Eee See eeeee es 100 
Mimip Ling Ru Upper ese a oem iain ase eee |e ee 200 
INGw; Providence; Hactonyi Run == teen). sereem eee eee eer ee asec ete eee eee 4,000 
Newton Elamilton, licking Crock: - a. em aae = eee eee ene eee eee eee 4,000 
INS wivillle laure Way cae a es arate let olen alee | re | ee 3,000 
INO wich, Players i nO Kesar ata late ia ea rate ee ea ee eee 200 
Thayolewat Agri OSes | 8 eset esasso se se sees 25 soeo ore e| |p IeSseicapes ails>seese ease 200 
Potato! Creeks ss oss. 5 sh peecr re einecieieSeria" seesehee |e ee eee | cece ae 300 
Orangeville; Mishing/ Creel ibramchyof ose eierae = eit mae alae oe ee epee eee 600 
Orviston si leslie yes FEC ers ae ee ne eee ee =i thee SEE 2 800 
IBISWR UNS | sean eee nee eee acne Hee, ssid omeleeceeaets | ae er aace eee meee eet eee 800 
Bigguns Wiest Branch =. 322 -- a s-e29 ee e nee eee ee eee | eee 800 
Wiptle Hayes RUE ese nee see ae ace eee eee ee | eee ae eee 800 
INET Oneal 3524 oie Se ack oso soe secre cere set ean vesec|-sagsecs sae [2 oegsenoe 1,600 
UM aired eae eleven sae ea secre nace seek coat oneecesec|bessseehrogs|>-2se season 800 
UMW Gs es een Gaeta seae Teese pacossesenedecssnce sce ec|[ecosebet qn se|bseoerc ccc 1,600 
IRA GaGa) Lb Ae ae gAsasannon scene see Se suo sou Seoecb cece l feel |pocasemanecd|podsarascage 200 
[Brats ei yee Sone e oa aoae sooeeers Sob mbH ooeScen coc erlladaaacorcenclE-easccecc: 200 
Black Moshannon Creek. .-.- i 400 
MeyersiRunen eee eee sane 100 
iROCk#R UN Eee seep eteree seers 200 
RSEhavobys 12) ne angen oeaesopeoerEeacScan eso ceore recesses Peeasoaedas apo scoscasacs 300 
letras) OA IW PNQaLIEO LS Boe don oeode ose selene see Sanson occcooEsord Pasaeaessea=|bootosssecnc 3,300 
Moun taintRutics 92 2ee spenen cease ase eneeee ee aeeee |e eee eee eee eee 2,000 
IN (hetHal By Rel ee Ss see eane coseaos ou aceSous Scoccd sScrocor Bseecsesqossthoseses5aco5 2,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
andadults. 


Pennnsylvania—Continued. 


Philadelphia, Fairmont Park Aquarium..............-..--.---- 
PU xSUbawHe ye CUinyr rule es scree San See nsen sci cee eo stee eek 
TB USCA Kehiny LRU Obs Meet Mn ey 8 See A Ae Ot DY he ata 
QuarsywillesBlackburms Hin ee eeee eee nee ae eee cee 
Octoraro Creek 


IBA TLS eRTI nes wiresmene tenon he chances see seh eee 
BGA Tap REv al soe cise ee oe oe ates omens eee ananoe see 
IB GyeTeRin se ete eee ne aren er ee NS ee 
BUGCKaRIn ee nace oon reece een ec aecies cone eee 


Heylmun Run.. 
Hounds Run 


Te atGbegevayat a RebUaIS bere ee Ps eae ae Ra ae oe Ae NA eee ta pe ei 
Pleasant Stream 
IROTAST GR Tabs cements ee a eign tee eee ee ere es Ns: 
Red Run, Left Branch 
IRNGanIn cub ranch Greek: se ee ee ea re Se cee 
TOOL Jeu DEMS eee tes SAN eh ee SEA ARE eR Re ee pee 
iRockIR unspent branch ss. = se to aoe ce eens 
Rock Run, Right Branch 
Salt Run 


Yellow Dog Run 
Reading, Cacoosing Creek 
Ritters Run 

Spring Run 


MET OTC Ya CTEC Keane tae a ha at oe is NEw gS 
Kishacoquillas Creek, West Branch......-.-..--.-.- 
car Creokser tee ee eens een eR RE Ve ON EES 554° 38 
Reinholds Station, Swamp Creek... .-.-.-- 
Retort, bear Runkie----422 555. --- Babee 
Beaver tence a secon cet caesar 
GeerharteBrookseeen coche oe eee cee ae 
MOUNTAINS BE TOOK eee es aaa nae cake enon asses ecees 
ROME AR ayy ee a eee oats one cece aeons sa sesacacee 
ERTOULREV TID epee ee ee aa Ne Pe eRe yE IS 
Richmond, Little Aughwick Creek 
‘Rockport, Peiduinbtiars se! ce uC lest dra ees iE ASi a hcaea. 2855 
Rapps Creek 
Rowland sMaid dleGreelke= nooner tho fz SASS NTS eee ads 58 
Dia Clairee aradisopeOn Geen tees tee eee eee kek eeeione cece eoeee 
Sheridan, Sheridan Springs Pond 
Hhortuuns wleasantSreakss.. 2s. cee Wes sense haem eae sceeansceccose 
Sinnemahoning, Wykoff Run 
Slate Run, Baldwin Creek 
Bunnelleuine sss et en Sete coke eee eee een ere 
County Line Creek 
Frances Branch 


Slate Run, Cushman Fork 
Slateuhuns Manonhonke) tere: ao =e os eeeeee eens 
Beam Run 
Brough Run 
Clear Run 


SONGS HMG pRinceSs 
HC GOSCTEEN UN ae ere ee ented arse eee 


Lohr Creek 


Beeees 


400 


PNW NR Re be 
SSSSSSSSESS232 


to 
S 
Co 


et DD ND ND RR CO 
SSESSSSSSsssesssssssess 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. 


’ 


Pennsylvania—Continued. 


Somerset, Quemahoning Creek, North Fork 


Shaffer Run 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Sonestown, Eagles Mere Lake, tributary 


Lewis Creek 


Macie Run 

Spring City, Johnsons Run 
Stony Creek, headwaters 

Spring Grove, Myers’s pond 
Myers’s pond No. 2 

Stillwater, Fishing Creek 
Stroudsburg, Baker Run 
Broadhead Creek 

Hagermans Run 

Lee Run 


SpraglesRumse es -eese nee see oee eee eee! 

Stony Creek 

Wigwam Run 

Strawbridge, Big Muncy Creek 
Summerhill, Roaring Run 
Tamaqua, Cold Run 
Monongahela Creek 

Wildeat Run 
Thompson, West Preston Pond 
Tionesta, Bates Run 
Big Coon Creek 

Blocker Run 

Council Run 

Davis Run 


Dice Run 


Johns Run 
Jug Handle Run 
Korb Run 


Little Hickory Creek 
Little Tionesta Creek 
McCarthy Run 
Pigeon Run 
Piney Run 


Recks Run 
Ross Run 
Sibble Run... 
Stuarts Run 
Sugar Camp Run 
Tubbs Run 


1,000 


2838 


S2S888 


YS PNN PRONE NNNN OS 
oce wc oo 
Sessessss 


. 


i 


Tobyhanna, Frame Cabin Creek 


Pollys Run 
Tobyhanna Creek 


Towanda, Millstone Creek 
Schrader Branch 


Unionville, Benners Run 
Wallace Run 
Ursina, Blue Lake 


Harbaugh Run 


Laurel Hill Creek 


Laurel Run 
Muddy Creek 
Sandy Run 


Vicksburg, Beaver Run and tributaries 
Waterville, Lower Pine Bottom Run 


Otter Run 


Otter Run and branches 
Waynesboro, East Antietam Creek 
Funk Creek 

Mackey Run 


Red Run 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. 


Fingerlings, 
yearlings, 
and adults. 


Fry. 


Pennsylvania—Continued. 


WiesiaC hestersbradtordel Onder. maser sass salsa aalatalsiei= sale | aa aie | te areal a 4,000 
STOW MSP LOO Ker scents cla aware ae salsa ee ea oe aia evateromsicccte See oe ete tatng 150 
Oalelan de Pond! sas S sae ese ces Aas as Rees emit eaeaeens 125 
Wiest Hawley, Dyberry Creek, Mast Branch’ s.5 2522.24 ccle gc] n-ne | ee aan 1, 800 
Westtown Chester Creek-ltrib Utaryesccscas—scemas sa esses | rma ais | SRS ee omc 300 
Vyintloorc, TE VV QW TR TH be Ca becom adas scene ree ao eenensencereced| Sos aa eeiaaes lice scsemeeos 3,000 
Glam Chae tee te ey Se er te yt el ae ea a | ey IN eS I ec 3, 000 
Afolaiasore lI Vie os 5 GRO Sone BEARS ROD COB G ODEO CoS Cnr COS erE Sn e eager acbne- és ouse/s SUSE e 3, 000 
Oi Creek eee eee ee oe sae srs oe ete oo es nee Se |e ae afar eal eee os 2,000 
IEGHbaG) JUN s SOAS Se gsons an Henn OeSe Pen eOE HOS SEE aermmaEy) Reuensegs sod) Suncabasr lar 2, 000 
TRC fay RD te os oem Doe GEER GOODE ROC nOr Reece teScoe OS. Scocresoae cs Peecoccs= Src 3, 000 
Williamsbunes Cedar iBrook.< act sc saeco eee ese rine 2, 000 
Williamsport Mosqiitto! Creeks 92 0-225 a2) se esicetein sett ins elem 200 
Scotch Mill Creek 1, 200 
Sugar Camp Run 1, 200 
Wind ber Beaverdam Creeks oo 4 6 sacks cies ccenisocs= ses”. 1, 000 
IBOLKG YY Glee os Kom actlel itevins oe eta o cis esis peel n 1,000 
IB ONKODINEPELV Olen asaeee ese siee nk Sele ot ce ene 1, 000 
ICIS T CUD SEG TLINE se ars tome eats = Sete ct ite ieicieie sicie' 1, 000 
IBISCHIL OPENS MEV UIs ese oe Sess Sees oe sie ae 500 
IBODSIOLRCE Kee ete ag ar oe ees hake Senne eos slots cee 1, 000 
BOW SGlekG Tim oe em eee yes a ee oe eae as 1, 000 
Comb mas nee ee eee ae ei eka cee ais 1,000 
Conemaugh River, South Fork 1, 000 
(Opi 0) AR bm Ae SiS Peewee es Fee eek ee ee eee ee eee 1,000 
ENIGOTWE TIM rss ee ee eet ee in ete 1, 000 
GiIlOSS SEV ateert tet nsec Sec elaine we ae eeceee 1,000 
DUMB tAReURV er ON OLthR Branches pescerer es see ae Ser eel stant cee sel aeace = einen 1,000 
uel Re eee eS bea ast ce cheese ee oshcee msec c) aeeeeae bees 1,000 
MU AVLODS MEU Lis fone ae oe Seen pase an Meno ak sae see |eese cane Seen eas ceeteeeianes 1,000 
MithlowDark Shade. Wrecks eee wee ecee ek care eu selene cee tee s| Meoneeeeere > 1,000 
eit tlep ambi Creek: ss, ns ee os Sect ee a Nee oleh Eek Mee eee es 1, 000 
Man pargh Une feet a eae nate a set ene toes skank seat ace |seeweema- eee | Meera aes se 1,000 
Man oisiR unk eis =28 oo 32 2s sh aotea se ness noe aceon cole eee eee ete 500 
Mill oreskiae seen ee ere mes Weg dt ake oto Sa ete Re eee ee eee Ve 1,000 
OldhampRan eer ese eee de eae he eee eee Ree 2 eee Saeeeee S 1, 000 
Otter Creelkea: = 2s ta seo es Ss ae assessed Lakes | Pee See eR eee ee eeels <aeess 1,000 
Aint Oreckre see een ae ape ions BLT eve oe er 1, 000 
Rip plows mes ates Ue Sh etccacseus sea ohes Seeecscins 500 
Shine Osun ees ee Reese es ace a ene cs tee ccs sone 1, 000 
PienhanUne es eee ee eae 1, 000 
Turkey: Runes sas. ese 1, 000 
IWienEZ evn time are enemas oe eee enka oct an ot Some et sec ne 1, 000 
Wiheelénein ae & Bik Sei Sid se ee et Soe Sc 1,000 
Winterburn baker Runinccm ss sce cc jcne seas eeecs se eet eesoees 1, 600 
Woodbine, Bells Hollow Branch 750 
Boyd Sem eee ook ee re a ee wey on eae 750 
Nels HoleBranchss: ies. 22-25 See ee eee 750 
Wisttsons) Branehitq28.2uoe6 25 beers Soe ac cj nerae cee ne as 750 
SYOD Ka Gary EMU eee tere me SOE het. Se eee Beene Cencen coe eala steer Meee 200 
Moungdalevbigiopnne Rune steee} el see se ce Sha eee es cee ses ccc ccs sealer aeisee ee ats: 1, 600 
FOUMSONSMR Wns eaten ae eae cae wae a nciaeaen ose ca since AOS | seceettae ss, 5 1, 600 
MALeNS pring RINKS. .sss 82 as os se eet ee oa eee rarest aes oa 1, 600 
WCAHS Umea nee te ae Fae ye eee OE ee em 5 me aed NN 800 
MeBiha tianeRUuneet 22 bse ee nec ele a Pe es ole ae Te See ee oe 1, 600 
Mica pep mers = 28 eras oe SB yeas cas Nee Sas oe ain ce | ie sc Ree oeeke ee ee are 1, 600 
MoE COReR Unie tree ee een ests Oo il ee ee be Bis SoS ee cael as | Sie eee ee 1, 600 
VII SER ana eee ee ak ha Bice ce teeny See Ab Se Stee cel Met ORS. fees 800 
IMI TISTIOE MEY UT ee ate we ose sa os See ene naan cee aE es cncears eae AE esc 1, 600 
DPLUICER UM seems ees seen Se seh ose sotces Teecsedonese [Seeeesatac an eeess oe ae 800 

South Carolina: 
BGTEGILyA tons Gai CTO kee a Roa Was ee av sa os chicas Dek oe [nce At eas | Mae eee 1, 600 
IMiciihiis Cree keeps ea se ees Je Bk se AR Ss oo Saal ay eeetee my ste Cane 2, 400 
OiliCamip Creek eerie se se eee Sse R Seen |e eae Rees os ase 1, 600 
UTC K OTH CeCe Kee et ee ia 0 eS tes A ate | A ees | es 1, 600 

South Dakota: 

Bakervillesiwamevyohnie. Creek, North Porks: 2.221. 5202J2cc22a-|ucne-- edd Sele eee 20, 000 
BigeB encdaperairie Creek ees a eye Ses OD oe ke Leu IOS pape Ee ag ee = 1, 000 
Burke ayaOnce kueaeee (arene eas RS 2S U5 2) Bs Dae a) ia cen nth SU Em Ie 4,000 
Hele Ww OOdsaVnitew OOd Cree Kare: 25 hy 2 oe fon od Some Sale ceatel ise SI Rietee demi 2 15, 000 
erm osavils vu tle! Cree kere esos tas oe he cae Ses cis nina te Se | SRE Sa a oe Ess 2,500 
Hal City wip pers pEinpl Creek 5 pee se sec ae SOS A Ne oe | eee lesa eae 4, 000 
interior eAmenicanelHorse wake ase a ne a ee ens | eee 24, 500 
Th OwsMisiculepNast ys Creeks eats ooo oe ae sacle do Senate tes ea ee eee oases 400 
Mannicesitoshi Cabin @reeke i. 55-2 2 eo ace een ne ag Ay Cop Seale > SRD ev nha SP TS 8, 000 
NV SUC HD) Con TER Kreme he ee ata ae ee Gi rae eh ac ae ne REO REIN ASE Ose 7,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


South Dakota—Continued. 
Nahant, Tilson Creek. <2 sassso dat wae soe Sacks de Gace sen ae a 
Pactola:doone/S, PONG stems mateo sacecs seine sae seas ae ad ees 


Rapid Creek 
Rapid City, Barker’s 


Lime Creek 


Rapidi@nee kc ce eta oc aaeis sac teed Seen nee eee 


Rochford, Box Elder 


Rapid Creek, South Fork.........-...222:-.-- 
Spring (Creekcs sce Saas ato es asc see aea eae 
Rosebud, Rosebud Creek, East Branch 


© 
I 
io} 
4 
Ae) 
] 
© 
© 
a 
8 


iEtizensi Gulch) Creeks ea aeiaeei= oss see aaeaae serene ee 
EGISSOCKISEPOUN GS eeectenas case seen ee eee ee oeeeiae ee 
INicholsis pring branch\<2- > a-s-s5ases54 se tasecem enone 
Schmidtisilakes oa oscieeo=- sasc a sasaas esses eoseseece 
SmithsiSpringibranch. -'2 4024 5.4 ae sae sacs senea ce 
Spearfish! Creek =. --- 22 - = sas Stasass oes = se sgase= se 


‘Watercress 


: Willow: Creeks so. jo one none sosescase nesses snenaes 
Sturgis!) Warren) Creek, Pond s.2 52226- scessoaccessenncsetaaoseee- 


Winner, Silver Lake. 
Tennessee: 
Adams, Red River. . 


Cranduill, -Birch¥Branch!=— 3 --ea~ son aes aee sas sea 
Fagall Branch. - 
Elkmont, Jakes Creek. ...-.-- 
Johnson! City, Wotlord Wakes. 7. oso. saan synandte season cee 
ivingston,sNettile Carer Creek... 22 ss secscuas nose saan sos 
Mosheims BlueiSprmes Pond 225.2. ss 2s4e5 s2enaee sees soese lee 
Peryear, Clean Creek ee - on sicee seeimje anata Ao treo 
Springfield, Beaverdam Creek. --- -- =< 5-2 saecshgeseaseceesee 
SulphuniPorkiCreeks- 525 2.542 7assrn tac aenesssaaeke 


‘Wartrace 
Utah: 
Hyrum, Clear Spring 


IMOLTIS Sta towns MUI Onn Clea aha o oy orate ens Srey Stel tare wet | ater S| ere ee 


B lie Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 


PONG 6 Jo:5s5.s -DRas geese seo oe ote eee 


1 


> 


Creek Svacaret seca so aera nae eee aie 


et el et et ele ee ly 


Nee 
SANDNONNSMNDSANN 


SS SS 


2 
© 
au 
H 
' 

‘ 

e 


= 


iw) 
tm OO Cron cn Or 01 © OO 


SO Oe 


Greeks 2) tac cas sag acnsado ae sacceaeee 


ee 


— 


S228 SS2SSSSSSSSSSSSSSSSSSESSSES 


ar 
GaN 

or) 

= 

n 


SS OS 


00 00 S200 + 69 


Creeks. cose 05 sc aesenncans sae soasoe esses 
IROnd Besseaecossseoces aoe eae 


83 882858 


oe 
we 


Murray, State fish commission...-.-.............222222s:2ss5-5- 175, 000 


Vermont: 
Arlington, Battenkill 


Beaver Meadow Brook 
BeriedichiBrook sm meee 8 5-5 95 a5 to nasa me teen |e eee 
COldUBroolkes oe anaes oa see sos na Fo | 
Deming PPLOO Kae ee wee = ale ee ceo eas ae ee ea 
Pa yavillepBrook. seco acess mecca ns emee arias so aaseeeea | eee ee 


Green Riv 


Hopper Brook. =.= sss --<csoarmas eee 


Roaring B 


TNiddiHollowiBrooks5 see 2 ss 4a 


‘Barnett, Aiken Brook: -- <2 5. .sets 4m soos saci a onesie ee 
Bast: beachamo Brookes - scsss5ee.ns Jon sq noes adeno see 

Harveys Brooks. - 22m clea ato So nse rae aoe 

‘Bartonts Ma yeBrookes= a cise m mean sata ae nS 
iRoarinpBrooksssos-c2 soca sass secenen seer ee eeaceace 
Bellows Halls; PAthensiBrook. <2 sass eae ese te eee 
Bundy Brook <.. 452552 ssssos esp assent aete ae 
SaxtonstBlvelcc jcc ose gece ee eee Ae eae 
iWestonsBrook. 3 os antec se Sao nae Soo Se 

Walltam SHRAVier ste ce sce es eeic cos oe cee eel eye 

Bennington; BasinvBrook. = o-koeamco sss soe see sas eee aes 
Beaver: Meadow; Brook.225s,-ssecc0cees sasesaro sae 

iBicktord JHolowABrook< suas snasen sae ee 

Broad HBrOOk e524 Noes aaa aaee se nase ae 

Bushnell Brooksy= caress aa wee a nad aA eee 
Chase4Bro0k. sca. ae sass nae ya dost sures 
ChaseVBrooke No: 255 325 seca ios ze cos aaaea eee 


Rivera cs sae5 ss seas peas seas ies ene eee 25, 


GSS ROO 8 OCG DOCS OS ee OC r er Dee a SoCs pe mac se Sop onosnao 


ranch, South Fork....... 


tlerd 
He Bm CO DO DO COR Bb 


Dewey, Brook. 2 i. said nareotad anaes adaradyanesoaaa| boca eee ace ASOO0 tee aee eee ele 
Evans ‘Brook... jondtnneae seg dannansat senses Steen sae 35000 |Loss sc- 5. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued., 


BROOK TROUT—Continued. 


2 8) Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Vermont—Continued. 
Bennington Little seond Brooks <2. os 2s scc ee ceed andewece nes c[oseaecesecbe A O0ON ASE Seok 
oyIMANveGGIBTOOK saci canoe coe tec wee samen ece elaseeeae BC 0, Ls (eee ya eee 
IMalIBB ROO Keatesmer te eet ae nine Goi seen icc Sosa ean ese oe aaua ede 3000) Pee 2 ee 
IRakessranch=s Sas secs \sens cals coer oreo ooaeak te Sosa eae SOOO Esa ene mee 
FREGHELGF TOD Kase) oe ie oom ceed ae ce Meme OT eee ee Olas oe ee G3 OOO Es eo eee 
PRESEIUO ITP TOO Kot geo eee ane nee ht ennui cran Acie lara agua ee SCC Un Bie ee ees 
TRING Vere 153 (00) ea es Se Se ene By Seen reer on ne ERPS 5 (0,0 9 ee a a 
Poanineeb ran Chis ss sae ees semcane aeeecen Soin eee ctx Aaeete en. AS OOD Ere Gozi cee 
GCRWOOUMSTOO Kerosene aad act een Mad oc oaia| olan eae ee ACO as eee ee 
DisauloMBTOOK a assem ei sceew ec cone oe onic, e ee ecee eect | = Bera Garayscee 3, 000 
IWiAtOIS Ss LOOKS scam soe ose ce one bec cewnarie oe] soaosae_ ome 
Bette Msi verwladke mee ence ec ciacins dens cee Sood weeacuncie ee | smuousin leeds 
IBTANG One Aw Ol Ces OO Kaeeterrecere sai e lem eminence ee cae eee eee foacee eee 2 [Seca a eee 
MIST A iet eo esersietaetsm serie oki Re cenciees Seen ae a eee rue bok 
Canaan, Big Averill Lake......-.-. 
Hegan Creek....-..-.- 2 
Little Averill Lake... -.- 
Derbywine sea verb OU Gs sen aeen ee ccce see eak on ee eee M LEENA nce a eae Sun lLI sieuetaees 
Holland On dae ey pra eee Sete he meen meen cee [esas tr eM eee SN SE 25, 000 
East Dorset; Battenkill River, headwaters...-...-.-...-02.22..clewseseee- cle 2050 a eee mere 
Magu omeBrookcne. 2 an onsear see ecnk qcecere since tocmadenccsen GXO00 Te Sania ese 
Hast butneyaslabselollowBiLo0ok=sn- 22-2 ac. ost eneceeececenceuea los saece oncee | ABRONO! |S tacce cows 
Ndvewatenmuicreriead (BLOOKs a. oes oe owe nee ae ecenewost lees saneee ee 47000) Bae oaace et 
Grotompwantingph on ee aasa- cee sec see enceuie eae mete a lone ane gee fe 25, 000 37, 500 
Wrellsskiver) Northubranchs oo ooo5c ccs bacden cece cute ooute nonce AC) YU (ees ee 
Hardwick, Cooper BLOOk is a2. = = <laie a= eon cenin cane weve wend d laansuse shee [octets «Be 2,000 
amon lepivenicasan cen i-aemne seco ce cece aaece dea sca [co cee eel aoeeneee See 5, 000 
HAIN OB LOOK = See acini ee enc enae een ee ene el pa se | Se oe 3, 000 
A OLLOT ES ROG Ree a seyar etapa cats iare ate peyote Peace oS Ie es CR A Are NM Es eb ee 3, 000 
RTICKCRAB LOOKS aoe ieee ee einen Semone ee eeie ee |e BebeScopena| Pacer ease ace 2,000 
Holden, Clover Vale Brook....-.-.-.---.-.-. me Posed anes see ee eee owe Mase NOSO00: | te sey oe 
HEY NIACO PEL OO Kea eiats onto ele tra ioe om feoe Ce eee Seca eee Meee Some | teen eee ps 3, 000 
Rumace! brook, West Branch). -_ 222.2 c.c cece ce tec ee) os Monee oie 1OXO008|FBacaSse- nee 
PSs TOOK eee sem aren sesame eee acer enn eercen 
SugariHollow Brook eee oe cee cece eae 
sland hone poaldwinsplook nc sec. 2 sso sascceeccceet ou cueeceess 
Castonguay Brook 
Cold Spring Brook 
Dalofi BIOOK. << si. =.= 
Ferrin River......--.-. 
Guappe Brook...--- 
ET OWArGEB ROOK tees aaa Soe ees aiek tear cee oon RAO00F Ee ect ce ee 
Kennedy TOOK. sin 7 ta eiseewiee sec cen ace ie euien eel Powe g ee eee O00 assoscemae. 
IWAN PORES LOOK 5 temas Spoor seer ee eee ee eee eee | Soe eo ee 1OS000) ee ecisetae ee 
ightemimeeBT OO Kes= 55S one oe, fen area eters etew eros aaah eee OOO. |Se* accra: 
OSGI EDO Keane a ne clase cement at rar een eeeeee en Lae eee ee GS 0000 Eee caer 
MeC ab OUBroO ks =e sane a sexcs creceenecen meen toe ce en de tenes hee 40005 | eee sop 
MUIIER TOO Kea sears c= wcpnc ne Cotte come Ce enti ane eee 6000 fete ace epee 
MTOtle VAS LOO KE see oe pelarsine cote ewe eee Cae nish ae aaa OAR NO (O00) |S. eeeen 
INGntRED Taney (Shs scone emetic eee aae ent nas ees ee 15 S000) Beeson eee 
NISSAN OIE oe ein sce cece mr atee ex ene eecere aca aoe tee 15 O0QH Ease eee 
Osworatchie Cree kesee ret see cer oteenseiceeicte| eae ae oS AL ODO boo sec ae ss 
PAY CMTOO Ke. = Sate seemo sci eio eee caran eae ere ean aoe a eee 43000) |e ene eh ime 
FROSe DLO kp BLOOM re Ste ei-ep = oeree Cee eM Ce ee | See ee nae S5000K|Ssecece ote 
IROWEPBTOO Ks ae Jee-oeicisstec eee ecech Ree et emeeek eee | Senet ee eae AS QO08 tee ose eee 
SMifheBrooke arses sc.j-ceccecmer en = e Greamaterneroe ie uate | eR Se Se OOO) 55-2 sece er 
SorinevHGuses Brook. cecewyaaeeocemctncwe cee teen [balan Linen SO00) Etec cease 
SUGUTIS TOO Ke ooo aire ace cisterns me eee mew nrale atte sae ee ADS OOOH Ss cece oeee 
Lyndon, Pred Houghton Brook —- 22. cc. ece wc tiecent eee eeot orn |esnereen. ie OOO) Ieee Soe 
MINEO SMITA HOOK spore ae sewn eee ee seme ie neh asec fetal cater ere 6000) | Bee ra eeeaee 
Gilberts B Too ks cose sceeepeewen~ nem ecern aren ces. ae [cee one nee 24000108 ae eee 
PER er yvikci 1S PESTO ere ratare mtn especie rope oer eA ee ee rere te| aon LOS000) Pec tees 
Sh eld ORB ROOK se foes casos ne wena reise cen en eiore|| Seen eae OOOO) Bac eee 
Soin WheeloGk- Brook ccc cen cose weet enews oeen cats eenaance Sate 1 (0 OF Beara eee 
ManchestersBattenkilliRiver: soci: <ctreccmeweccnwentuntnennisen|ocneteos one B0}000) | f22595- 22552 
iBattenicill- River; Wiest Branch joccccex ieee enum oen bees. Canale 205000! | 28 cee 
BOUTTIVB TOO Kee eee eemtrewt- Wien earner ee ace [as a aeneeme 125000 F| Ste fs: 255 
Bourn Brook, North: Branch... < ccwewsew neces |oe ses eee ae OOO EE ARE oe es 
PMS TAWA VED ois ters ciercero sree. ote ric ween naar en eee 30) 000822 cae ese 
Marshfield; Cedar Swamp Broo Kase ccc ote cent cen cece cued oncrooueelhe PALS, 0,0) sa gee 
Joe; Mearsi Brooks 5 fete eewors eee aee cues nee cn| aoancteeiene 4000) |Pseen esse 
HOWLICHB LOOK shies dee meeiceoe were atte wecneonnecelesacceaeeeie Si000n |S. S26 ee ca 
MAID VAR TOO Keo sia sa sem ckiecece tomer yewseeeewe eeeclick [es dos nore 45000. |S2 2622 ce- 
Moll yz allswBT 00K S secreted cmos icewe een mene wccelacssocasad te BFO00 | Race coae enn 
Ma ddlese ers OnOeB TOO Kaa ya ace eter etek ceSe eeuncmemenunick heaton eee SEOUON Lae. ose see 
Montpelier peer CRY BLOOK. wisarsinn ecu cron seunen ele wecnecsecees cet aocloraarcaee APO) bce soca ee 


Mallorys Brooks: S22 cosa 2ens vectsacasecensecieececsecc eecccee code OR000) 2 So seceeeee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. 
Vermont—Continued. 
Montpelier, Shady Rill Brooke 2. sje eae saeco eee | See eee 
Weree bond): fot an ace jac mencin ten. aceon e ee 
Morrisville; Bedell Brooke... jsas sons sen See eae oe eee Bae 


Campbell Brook 
Curry Pond... 
Small Brook... 
Newport Bowley: Brook. inca fec2 emsccrsce esa ene seer te see ene ee 
iBurgoinevBrook=55 ro: .csa255e sere scaein atest eee eee 
LOS EN OLB} Ole @e Gano Orc ocoansnse seoeae a ocobeyaserase Be 
' MGI POO Ker Scetere a ens Sevemia sta eerste eee ee ete aera 
Miller Brook 
Mosher Brook 


Fry. 


Norton Mills, Forest Brook 


Horest. brook black branches pee seen ee eneees 

Forest Lake 

Roaring Brook 

Norwich, Lake Mitchell 
Orleans, Barton River and tributaries 
Dewey Brook 

IM UWttOM ED LOO Kee acc aise scan e cls pice Oa eeeeie ae reas 
GallipyBrooksessen so8 see see mebce etree seeteeer oe 

Long Pond 
Willoughby sWakere 425 o/c smasas cin oeeiccte aececee 
Willoughby River and tributaries 
Plainfield, Carr Brook 
Poultney Poultney River, 
Randolph, Halfway Brook. : 
acer BLOOk= een sacee- a= ale cee ee 

Rutland, White River, Middle Branch 


Chittenden Reservoir 


Cold River, North Branch 
Cold River, South Branch 


St. Johnsbury, Adams Brook 


Fingerlings, 
yearlings, 
and adults. 


bo 
LT RS ot eT all Sl 


SSSSSSSSSEs 


IBACONFBTOG Kec ssaem ete es nectee craee cere cee 
BlodgetiseBrookmes pe. oceans cise socee eee eee 
@lifficrds Brookes. aoe ecer aco nae nanoe eae ee ee 
Cold’Brooke ee seece cee pestece eee are eoeceeeee 
MROM Pons es seas stescnccieeccicneeeencince nee 
GagerBrookss <6 sencccmcctecn soclee macee sein lses| ede eee o Meee amet 
ManVveySuROnd en ececcee see eee see ee see bee eleee a eee 
Hastings Brooks ocjsocce. ccc teasers soci ciel e nce hse aces eee 
a WikimsBro0lee sae jee Samira cecls =e mcice enn | eee eee beet eisaas coe : 
HoughtonvB rookies. ceces oe ere cece meee aS salcoe ee eeee cai Lae ee ae 12, 500 
JOY CO BROOK des asceta se oer ee me eee tees ees seeleecooee eee D5 000) | Secteemmeetsee 
MAWLCHCCIBTOOK iene scseees Saeco Oe aeee ete ner eee enon ee D000 Beas acne 
<3 MAWTCHCOJPONG apse sem one ae aes elena r ene cece toeer ee aare 5; 000)|Ssceeecmesete 
coud MoeadowiBrook-s2ec ih arist ence anes ae aeons allie sone ee a ee eens e 1,090 
INDesiBrook:: (iteconcceesteeen a enee bee cess snerine 
INOEGHYBTOOks = seeeercemest ee 
iplercesBrooksenogecece nese 
POPE BIOOKe 5... S5s2ce-see soa 
Roberts Brook 
ShattucksiBrooks=- yissicceccs cose e me ccene soeee ol eeecen eee BS OOOS aon ce cinas 
Shaw Brookins sceean cred on secon e aman at ona e ene Eee eee SD O00Wesesceecees 
Sleepers Riviere yaccs cn cmer crease epee Beebe ae | te ae eee: 2000032 32-12 -2= =i 
Spalding Brook 405 cp tescis bce aoe cece. Sane see eee eee S000 Penne sess 
Statefish commission's. 53. cae ete ee eee oe ee Se ee emeeene cael 7, 600 
Malis BOOK spose cin seis cates eee ee EES ee oe ROS Eee ee Sree ela 4,000 
Wralter-Andric Brook. Joa. -cneeee-muceenee center Cae nee wee 110) (0) 00) A aa eee 
Wiards Brooks. 2 fae 22 toe nara «see ee ae eens | ee ee ee DAONO We aceon betel 
Wis tenmMansiBrOOkKs cy eee kee oe eee eee een ee aoe HOON s~< accese see 
WiC S Brook cc. 2 hee eee en bec cee nce bet eee nee een oe eee O10 00) | ee SosaneoS 
Wright :Brook: a2. cs. ce, secre des eb cose soe eee. | eee ac come Eee 2,500 
Sharon; déakouMitchellta sss. Poe aoe eee me eee eee ne eee ete os eee oes 50 000)|saseccemesee 
South Royalton Alco Ponda. Sseecse es ee eee ae ee ee eee eee enale tee ae 15 OOD) eee ata 
Mast AU Brooks. 22 wc sche oe cccS ees ase eae BS O00 oteesseeeee 
South: Riyecate, ongirondi. ate sees seee ten seer eae eer ne ealnear eee 070003 sass eeeeces 
Sunderland, Battenkkill River.-2---+..--2-5-----seese-4 Bie pales ak, elaine 255 000)|-cc2--scece 
Wathrop (BroOk:- cee. ac cee ee oe eee eee reer ere ceed are ee Renee SPU) | Besceheasass 
Lye Brook 6; 000u 24cm eerie 
Mill Brook 45 000)| = 12 seneaeee 
Tanner Brook 33000) 2a.2 2 eee eee 
Sutton, Bundy Brook: 2-2 o226-22- ce a eee oeeen eee eee eee 8000) 5-222 eee 
Reed Brook..-- (0,010) ees cece 
Twombly Brook. 3; OOOH eee ee ae 
Willard Brook 5,000 
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Details of distribution of fish and eggs during the fiscal year 1914-—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults. 
Vermont—Continued. 

Taftsville, Babcock Creek......_.. RACE CD RC ORC pbS DECIR OEDARCOnae Hee aes teeta eee ote 600 
BEA EEPDLOO KE Seip Manta oan vate coe aca ncu Wecacses | ce AMR. 600 

punta Hollow, Brogknss¢ 2-6. ceend aes: 2 Sabo sal helm Thu IA mmigi 5 Bes 500 

Walden) sR apers Bond ern gtn suas ccn. ceccsend read. oh ell eee 500 
Nest Bpiricay Beay erm Brook jes 25- rscce ota pec soc ccde occa sat gel ce aaa Sx000!| conse ee 

Clarks Brookes s55 fe sos neon 15, 000 


CrabiRun=sss25-5 22 1,000 


eiajn ain <jmfnwialeiniass ny eiav= Pea) e/5 Sa athe ese y ar eee ERD Go 1, 800 
Beldom SecmrBrookes). 2.0 Poi. des op sh ete kno UE 1; 800 
Urn Ways Cres eae eee tc cac ds adec 1a) 3). oe) 22) | AIRE 500 
BSD yeh Cera pe eee he G22 Cone nc. ie ol da\ + WMA MORN Ae 200 
LS GCS TST 7s 2E 2 Ge ie =| PE Soe 500 
Milne esearch sen cel 5 500 

4,000 

450 

540 

540 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. 


Wisconsin: 


West Virginia—Continued. 


Fry. 


Petersburg): Grats). cmcons lon aet Neteraois oc aes = allele ata repens en ae era Noe peter cee 


Thorn Brook 


Richwood, |\Cherrysbiver and tributaries 5 522 Ss ee | ee ee ee eae TD 


Cherry River, South Fork 


GauleyPRiver as ca tin Saas aaa eee eS aa a re oe ee | cee et S 
Roneceventen Uurkey Cree kre aan states colo eo on ya aoe aceon iene 
Schelle Potomac) River, North Hori. sco. 282 sen asec aceen seen cere Soe eee | uae Seen ss 
Terra-Altaoorse Shoe MRUNe js cdconm ses oscelsee see carina Soe see See eee eee | Ree eee 


RUIN eWMWake sa. S .2ae ececa sere Suseieaie a see ke eee 
Snow Creeks NOnunHOL Kes esceer seca er eesee eae 
Snow Cresks SOULH WHOL Kee ae eee e eee eee eee eee 
MiUunGers cwicksRUn esse eo esos eee een eet eens 
Winterburn, Greenbrier River, headwaters 


Almas Jobns!Creekss= eects siesteeee seine cae ncetoeorine 
Little Waumandee Creek..................... 
Little Waumandee, upper end 
IMG Creeks ee ren Scns ce Ree eee Se eer ee 


Ashland Cedar Creek ses eis 285 aes ee Rea ee Se eee 
Mish) Oneekwesstc eases sons sisew ae ae neaae Sa eee a aSeee eee ee eee 

Marenro Creek. ccna sae cones tena ioae ha tenancies | ae See 

IBinoi Creek ars o meen aetna es ook eee dor se a Aes eee oe | Heese eye 
Whittlesey Creek= 5-35 725 stone Se ee eee aaeeeeh nl pSee here 

Ashland) yuncwonCedar Creeks 222s scem see aas seen er = eae Seen eee eee 
ipish! Creekon cise Soe a2 es eee a ee | Soe 

Whittlesey: Creckssc2! sss susasecsoctecessee ep esee renee 

‘Athelstanes MeadowCreeks tevean east an 5 ci acisecan aoe ceenoee eae eee 
Augusta; Bear'Grass' Creek) 555-505 S050 aacrce one camos esa ase Ha eee ee 
Russell Creeks Ue eee copes soe 5 sear See ae pereerel aioe | See ee 

BakersiS pur, eshte oO RL Vensme ae seme aaa a1 ele eee ater ae ee een 
Popple Rivers oulhl Branches: -easseeeseee seep eeee eee 

Bangor :AdamishVallev Creeks sae esa see sees mavefer aie claicte 
Burns Creek, Lower 

Burns Creek, Upper 

Draper Creek... --.-=- 

Sand Creek......- 
Schroeder Creek... 
SiwiitiGreck eee. see eee see onsen cence tee aac oe mee eae 
arneyvelds Harrisomi@reckee as ose ne ae aerate eee 
MAN POP sUME Joe tects noc See tin sawiene ence eee Sere aaa 

Moyer Oreck see se spas cacnee seine ces ase eee eee 

GUNG Greekeee s25: ein ce Sos teen Soe eee aeons 


TroutiCreck: 2. ses oes Cee eee Ue oe ee ee meee Roe ne a meee 
iRarron, ‘Miller: Creek: 5222 225325 0ose ost Ses e eset eeae nc Bacar | eens eae 
Bayfield sReeier Creek:- 2m. sesec cee ce ceo = Se oe sie eee seen Re ee 
Birnamwood, Embarrass River, Middle Branch................|.....------- 
BlacksRiveri@alls# Town Creeksn= =: cee ase o eae noe seer oon aoe | See 
BrulesBrUleiRiy Ones eemen see tee eee ee ote ete Oe ee ee eee ee ee ee 
Cascomunction  ikewaurlee Rivers == s-2 22 see ease ee eee ete | eee eee 
Chippewa, HallsiCushin pi Creeks 7 3. n ico sles oats a eee | See ee ee ee 

Midin' Creek 2222s t iiss acts soe bak te seee bees eee coeee eee 

Spring Creek: 5. she scsss-c ke chee ee ease anes | Seoeeeeee eee 

SwansiCreek ea a5 she sees sete Sees oe orinze | Wee eee 

Crandon, Peshtigo River, South Branch 

Dalton, Bellfountain\Creek:-2. sascssee secse = se eee oe ee eee en nee Sener eeeeee 
Dalton Creeks Seesaec cae aoc ae cee eeo sees ome eee 


De Pere, Oneida Spring Creek... 
Dodgeville, Breman Stream....--- 
Coxes Branch!) - 2-35-22 
Markers'Branch.¢ 35c2 2 ke: Sees ee eee eee 

JONES Branches ks sacs ss a2as os Se se eo ae ee eee 

TONGS OLOQK 2a oe art se Lng eet aa ap ha ea nee 

Wredlake Stream) -2)3 33 23 en ee ee 

Donaldson; Goosethakesn {a5 552 oe ne eee 
Drummond; Eletcher'Creek- 2282 5-— 6-0 eee ee eee 
Tost Creek: eas ae ot a ie ee ree 

Durand, ‘Cherry: Creek. 5-2 so) {oes sos es a eee 
Cranberry; Creek -2 5. 2s se eae eee eee ae 

Ma Creeks se ei at ea Sy ar a pee en es 
Phimi@reek oo aes. sesics ose so See eae ae er 
SchatziCnedks 28 foes So ssa eas Se aie 

Schie’ Creek. 222 set sauaseeswee cn See ee erate se clacs cles emecrts 


Fingerlings, 
yearlings, 
andadults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


BROOK TROUT—Continued. 


Disposition. 


Wisconsin—Continued. 


Eau Claire, Alder Creek 
Balsam Creek 
Beaver Creek, North Fork 
Deen Creek 
Graham Creek 
Hansens Creek 
Jackson Creek 
Little Rock Creek 
Louis Creek 
Nine) Mile\Creekieciias satccinsinccsismeeeensGscnceoss 
INOntihiG@reek= 26 acre coca acs eieeccaatsceaesnacce 
(Pave CT ORK een ease = tio sian ae Scere cimre. aisles oa neh 
IRD CEAC TECK ee. o os sense ecisisise Sait olecaaacecs sata 
Sandy Creek 
Sherman Creehkse soa ce ctece a denoccee oeasseacee 
Spring Creek 
Stone Creek 


MromtiCreaksaes. ce nee ees aac Seca sa ceeaseece 
Winiehtsi@reekese. js ose Ss cceSecemasekeeoce cea nnecinase 

Edgerton, Greens Creek 
(Mitifans|Cregkceetins a-eee atiemisinscticel sce etae eatenesoreey= 

INO6S'S PRIN eUB LOOKS 2 sec uel nese eee Rees 

Eland Junction, Embarrass River, branch of 
Mikhor=spring brainiomBrools so sees cccctscis- enor aneos ote 
Whitewater Lake Brook 


Elroy, Brewer Creek.......-.---------- 

Mile Creekeietacesscicciase se eeniencitiscccer sa cis eactesanoone es 
Fountain City, Eagle Valley Creek and tributaries.............. 
Foxboro, TEsrasl ee ce OR er RUNES AT a Et 
Grandview, Eighteen Mile Creek 

Mone Waker Branches ame so siece cece cam an coe teers 

iat loyamesOnels bub Velaecep screener alas seers seahorses aoe eee 
WWiard Or BrOOke eet soe ate tes oemnee ee cence wasoe essen 

ia win seule ess ChCK*-ere a .cGebass sneer eee cee cone aceoemeeeee 
Dear Creeks) mse eeenccmcnece sece sete bee oe ade on 

Deer Creek, North Fork 

Deer Creek, South Fork 

Grass iBYROG <o,oae SRG OC te Rana a ane 

Matin Creeks: pe eae sor ho See ten sas ccmbctins Seemuiceee 

Meadow Brook 

Pine Creek 


Stony Brook 
DTOUtYBTOOKP mess ce esc ae ne c eee nc sea dae aeeeoees 
Hayward, Nemakagon River 
Spring Lake Creek 
Williams Lake 
Hillsboro, Cancutt Creek 
Dalton Creek 
Silver Creek 
Slaten @reek sees acne to ses sone ed ee seen 
Sunbeam Creek. - - 
Warner Creek 


Engum Creek 


AIS OC TEAK ase he ee Seon ieee enon Sec is 
iHawikens om Creeks: acne ce peace key see onuneeus 
Husselgaard Valley Creek 
Jergen Olsons Creek 
Johnsons Creek 
IKcuinti ns Croeksssa tee nee toe ee eeR eee ce cee oes 
Lygas (G) Creek 
Lygas (1) Creek 
Nelson Creek 


Fingerlings, 
yearlings, 
and adults. 


ee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


gAtTTS OOO Kne aie cals sesso ee eee Coane Eee aera 
Balsbaurn Creekicr qm casemate = ae eee eae peat 


, a Fingerlings, 

Disposition. Eggs. Fry. yearlings, 

and adults. 

Wisconsin—Continued. 

independence PanesiCreeks 55. ere scerer eer eee eee nee rere emeacee: aac | Meee eee 400 
Plump Creeke=. 2 acca =e cone beeecrecne seers Sa eens st) asege kee ese are 400 
RoskosiCreeks5 626. seek cinerea week eens e eee Cee he caer Fee renee 400 
Russelis:Walley Creek = sseccaeeee eco oaee eer e | eeuame ee aclete ae ae 400 
SLO CTCO KS sae eee tee ecient ince ieee meee ene aes See ee 400 
Schafiners Creek. ...----- Be ete oem eyaicte tole le ee ee Ee Eaten eo 400 
Simonson’ Creeks Fee coc = ereciss wae ene ace eee nal hes con- eel Le eens o 400 
Slanten:Creekess 2c he ccs -haeiscisiete Stoenzececece eter oo asteeeee oe (ee enehe ees 400 
Sollfesti@recksa- cee on-cet Wnoeciasn eee Cermelaeme oc ans Sa Sane eee 400 
MTA Verse Oneal see ec ree secre ee rece ene eee nS | Se eee a 1,200 
(Uber si@redke se me tac ao ak ecic naaw cet seer eneeen| Saeaseteneseleeccter tierce 400 
Witesi@reks accesc ese cacenn ceecicceseeien ceiemseee| Sc cccmee anes See eee ee 400 
Wet Ore eke. eee es rise civie ei seem ainloterese tee lemsee| ere acne antral eee ce eto rat= 800 
ZAMIMETS | CTC 23 oil yaps istsisiace eis Stee espe elaysrstele es eleie| sia rere cereal ee Poe mc loke elerete a 400 
Imeram, Main Creek. Mid dlesBranche: ss eeccre eee eeserert Felecia eee eee er 250 
Main Creek, North Fork 250 
Main Creek, South Fork 250 
Kendall ib awis) Creek an see ciel be 400 
Pollocks@reekes -sees cece eam scmcremeeneteooetee cerns 200 
Stade Cracks ss. ccecc <n nct-e Seek nam Saiemice Sete ee menee | teete eer ene 200 
iva Crosse, Bohemianny alley, Creek n:per es seemeren err a see earl ee eee See 500 
ipostwick-Vialley) Credk= 2 12 eke cece acme eneceel| Sec cee eee | OSes 500 
Chipmunk Coulee Creek, North Branch: ..........-.|-.-:-2-5--<-|2>--2-<-2-.- 250 
Chipmunk Coulee Creek, South Branch............--|.-----.-----|--)---.---- 250 
Wads CTeCK Ae se eis ats oe eicicins tee scene tems escice sieieaiesies| etre ato Oe ae | Mera eee 167 
WishbackiCreck= $< <4 -j22te em cisiniee.c aicininessroeerien== [ae renee 2 | Se eee eens 250 
Gills'Cotilee:@reékiscc 2 sae town = Seed cseme se sanciseecee |b eon ee ee eee ee 250 
Halfway: Creekees- sc ostc priccene eee rcecieececesnecciar (cose etioonetee Beets peee cs 500 
Hal iwaye Creek, vNOrbh Branch. items eects =| a eet ee err 250 
Halfway Creek South Branch. -eceepeeeeeise i= eee ee ice || eee eee 250 
Mansen\ Coulee! Creeks. <¢ |. isis issn fae ee ein eee sisal eee etna ie see | Ree eee 250 
Morman:Coulee/Créeks.6..35 5-5 sissisicis eee ene be aoe lee eae eee = | eeree a eta 500 
Morman Coulee: Creek, Kreehofis Branch’ - oo. 2s4s.--|=- oo. eto beens meee 167 
Norman! Creek and tributaries: sere qc ciem cieciceciceaesis |e eee see Sees eee ee 1,800 
SandiWakeiCoulee! Creek - 22 nenncseno see Rare EP rs case ee a ye 250 
Sand Wake!Coulée. Creek North’ Branch. =. 22 25--.4-4|s-<2s5- = ones [sees eee ee 250 
SpringGoulee: Creek. 2c) = cae ceeneenniaine ciciincgeic yee sitar ecil nee eee 1, 200 
Waumandea\Creekiand itributariess ao. soccer memes Sem eee Pee | eee ete eee 4,500 
Weikers Creek 166 
eon, wiscon Cregks ese eee ae aa eee ae 400 
Long Lake, Popple River 1,900 
Tapas lawobasyiy TUL I ReWGls 6 EL apebocobeseac peceocee ced seacecdseaccs 250 
Gardner! Greeks... 202. kant eccehisia Suceeelen eco e Ses cece [Bee acres 500 
Mamxd CTGe Ke)... 5 2 santa coe = ses scram hetae aa ce hee aero | eee moe eer oe ae ner ey Ree 250 
Milli Greake oo. feo: hoon Se cote tecacia wee eemeniee Pack. eee eee ee 750 
IN Kofesa 1 DEORE as Sp aee Geen rmeaestnrsanseson eee hecing been tts Seale oeenn eee 250 
iPankersh ONG). 2 sais des acterioese Scie cence elas ieee Se ee ere ates 250 
TRY GWM RK aoe sea aee Seon bebo Bere eM coat oenosace nace S2ensaaesees|ssasc05es5ac 1, 000 
Red univer, vWestieranch os. aici) aaence ese aaa [sia ee meee eee er 750 
ed Springs. Creeks as sags enc senate ee eles |e ee eet een oe ele 250 
Richland (Creek: = 2 =< ci2-a5-c5 oss Joanie Hone ose le ees SS Eee eer 250 
Manitowoc sein CS Cree Kee ee eee atetal=.=-)ei sia iale alee eile ge | Pe eee eee rai 500 
Krinwaneks! Greek. «5-22 .525,4-cmecls enc cteane Seep eee eae eee Ree neeer ees 500 
Maren fos STUDS Weiler Fuels act neana = =e la aa mi alae ea eae es |e te 2, 500 
Meer: Greek yao ice pe aceiancisias a seater ae ase cekaclae | Remsen eee NSS 2 2,500 
attleiwihittleseyi Creeks. sees lel = ee seen eee eee eee eat 2, 500 
Maren pOURIVel sere cee eee ee eens sea aeee = senate pene eee ee 2, 500 
Maillersi Creeks sec 2 ice kas oices sees on ceca noes oe eee eee ase 2, 500 
SJosnalee 1B ii0\c) <a Rese esor Ho obcet se eacacrobperssparss sccolsascecpadece 2, 500 
PBROUbIBTOO KS se misere slo ae ro oes ante e ae ase eee oe eee 2, 500 
Warner Creek ois -cisisenien cs on ns: sare nis oe eco ete | Reeee meee 2, 500 
NG DRY Kan, lak Cobey(Oneelico os oben ee os sa ceceeeeeaasansarepescsess 200 
Mile Creektre sac eee setae ncons jon eae been emer a antes 200 
Mile Creek, Wells Branch. - -- 200 
Riders'Creek:-.2.---:-----2-- 200 
Seven Mile Creek....---.------- 200 
Mild em ani Creek see a ate sos see msisse nee eee pee ie 200 
Mellen, Brunsweiler River-.-------.-------------2--5--2-.-----= 750 
Cedar Creek rrasncetna- jes ecereceee sees Boe sate: 500 
Devilsi\Creekiin.sossncncsaacccie sase se es eee nee ees 750 
Tortie Cyn oye ise Ul Orr eel eae ae een oeekesnesscdeceecocecss 450 
Mittle: Montreal Creek, INO. 28 2a soc e e ele seal 750 
imipleyMontreallCreek\ NO. 322-02 seee-ene eee aseee rae 750 
Montreal Creek. sen neem ae ere Pee eee sted ee 750 
Menomonie, Anderson Creek. ......---------------=---------=-= Ad 
100 


DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Disposition. Eggs. Fry. 


Wisconsin—Continued. 
Menomonie, Beaver Creek.-......--------- Bene See ee eee sek wee lacie. coe Sesame 
Big} MUA Creek 3.2 o nas ees osels scciesce sna se seishs -cel|5--msaeeee | hecee ee ese tt 
Biggio ys Creeks cs: eas aae aces seas oe mse woe elle see lage sane ts Pea S eee Ge 
Pee Mica dows Creche aime: se emecta ce iciceieeee seista seine cise ele scien oie ee eee eee 
ISH ODI CLCOk ee hae ee cio see aeaciee isiss ako ce meets =| ee eea<si5)| aos Scene 
IBISsiOT ee kaa see ae eee ae ae wines cislecleisioscl| Sete ates © tala tate dope Se 
Bolan Creeks css. ce enins swe oe sissseretscisses|semeSaaeee sel daito tee sacs 
WlACKSI@Recksa ase se te ls sso heroic Seine ae ieie Sil snes Cocye see ae Series 
Coomi@reekee esa easee ne renee ee cesses eee ee cial ears ig nce eee eos 
Cowan! Creckerss nce ecepecp cit aeet ee anseeceernnsc|ia>-26s- emer “pease auses 
(Girimloginny (Cress socas5deseesqsoaccoseSbes soasenos| SeceeoasaeuEl bed sssekocee 
MenningiCreeks. <2) masa ciimas so sac wc ce sitae aa sess |oec ne secs sos Raaetaeeeees 
Dron lthy Oneal eee). Soe .Ga ta sense seo Uouadoseeoeboadee Sebeececuese los Gtceoseeds 
DUSHAN OCLC acc ease eccte ee ce eaio eee elses lhe cee cease ciclleeete easiee 
EATING ANG; CTCOKS ot sestste Ste iciars oeises chelate sce ssanise | pemetntcism =e oll amigte nese 
IDK hy Cine ce 35 Beebe ca sean ae a Seen ae He Boeesopesqsee| HenesecesEsb-| ser sceseredd 
HicliieenwMile: Creek sass ome oe eos soa ae on o'e|| Paterna nen= = aol Sener tec e 
IW ST CHG kemerate esis selec le taieisle eis seine nacre sl| aa eaiei= niet sel SS aeecwiee Be 
(Grlonehy (Chel sO Se ce bn Shon so nese oUnSp pees spodesco| boseebobce sa] ponerseces ad 
Gilbert Creek----- Se eee rie cle ones ssi eloeine oii [apstelne ieee el ge eteecre ta ae 
Taba Wy IMI GIES = oocp seo seen saes sa deee cose ene seaoseeee) Ssaseeeesseq Soqsescealou 
1shay7 Lesh Gies SLOW ol Nod ee ee aeeeoe a see nese onacs| peo Sperone sie|seaaceoscace 
ELOnTey HATING UN Eee ee cee ae rel eis se oe mises sill Selec cers sianl Meeeeees gas 
romt(@reckseten. secs sect ec teee sree scsc st cooseeics 
myinei@reekes [a5 6. sosscc ass 
Johns Creek... .-- 
Min Pal Oreekt 62 oe teste eee 
Knights Creek 
saupp le Creek 
MajhorgelCreek. 3... <5--sesccsscccessecccg0s55 sim || epee ena eee are 
Hoammips! Creeks See 2 eyes apenas 1s telasciatecinie ce eiciceis oes al epereceeree Sean! emetic hae, tear 
MeammibGWreekNOnthy POLK Sic cin. wsjjseichicie nie deen (ae aes Se ae eee oe 
ZItLlepB OAVier UM (. seme once ese ccc ares + sce stein cot es sane eee leneemde: seu: 
Nt tle abylika Cree Keates meen y= eet cece jcc secs mse ceinee ae eee arse gem f- Se oe 
WVittlevElayACTCO Kerem ye cos acm clei eecloces ae eeegcullaacchwecess “lace ees cane 
LAL GlepMaSSOURIGR UV eis oc ec eceise ne ioustinec onthe | Rone teed saaa|Me ousilasioces 
MICH Wher OLee ken aa ep cere cigs oS omncice sens oe lace acre eee | meee ete ae oe 
Mitte San Greek: &- 255 So heee a8 sac ceee soe sees [sie eee ete aenen cae 
EOS DV SURMUIM Se mae seepage cle cco ae ee te tee sien ae Doce all Seis asia lawee aoe cad 
HZ OUIS; ChOG Kets pss ase a cieio ce sate oe Seismic ete ie eo | Sia poe Eee eee eke wots 


tyme Wi OTeG Rte aasals nice oe ese ce cate one cecil nerel ya oseeeera) Serer eres ce 
Mic Can thy Cheb ler ei <a s es nae cee soas esis aacisiee vel lqnace eee (See eeok ea 
IMSS OUPIPERLVGL Nets pote eee se eee a oe so amr ce aces Rea o L eee eon 


Pan One ener s aerate eer cne Saceeinee ooieeetie 
Popple Creek 
RioachiCreb kasi s55 4S n5.oeccebose 
ROCK Creelet eee 5 oF ee ee ee a0 
RUS ny Chee kanya ene asec sete ek ae Se are 


Simkin glCreGkrea sy aon tes se ae ne note an banme 
BlysGreg iene seen sas eta cee bck Ou cieeeredaceee 
SmilGhi@reekee sss s. vactcacte eck sosccnen ehemoce site 
SPL Cree kare cee tos oie peas oor Sa eereea emcees 
StonysCreckwet mess ode Foe ee Mess citaioeeeiceos 
AN OT OR USEC C3 e521 Fe ys ova Ee eee en ee ea 
DtrATVACT ORB eer se = see oe gon inncuireewce mies eae ecis 
RrouiiGneckitee = soe Ro See eat cee ce eiaeecedccese 
Uipperinine! Creek ss jac eee aah acace aeons 
WWicktimn Ova Chelona ema eins sae oteise ee cbectene 
Wie beni Creekessoe ase: ance ee eee Ree cance meen 


Wilson Creek, North Branch 

INVOLMIRiT sees Se icicanee shen ccake ease cemoseee 
MernllanmCisnal Greg kn mecanianqacsnsces eben case ecese ane : 
Gearing Crebles: eet sate co odec cheese ceeees cos ences 
Al Cree Rees eee cod wats os oes eigaw tent eacee Lueet 


MOuTIC Orbe kes hes see eee bse pseu oe canoe ees 
OISOMICT OOO rane eee aw soe ae ewiema wade 


Fingerlings, 
yearlings, 
and adults, 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK: TROUT—Continued. 


Fingerlin, 
Disposition. Eggs. Fry. yeast ie 
and adults. 
Wisconsin—Continued. 
Merrillan, Stockwell Creeks< ©. .= j22:225-s2c2055s92es-5o5ee2eeee 1,000 
VansilersetiCrebleso=. soe ssiscnncsocsnzencecsneesaecone 600 
WVisneaul Credlcss <2 a3 2 S055 eaccescainn Soe nae 600 
Millston, Butterfess\Creeke. 5. 5.2 2552s issscccsecsssse = eeu =e 800 
Gross @recksee ee oeioa ess shots es5 see akee Bale oBale Ae 600 
Mondovi, Brown Creek...-...-- ea sa| er ae Lore 200 
Brunet Valley Creek. - - Bees 200 
Carrol @reekes ent ase oihccdeeineseans ssa eat eee 200 
Coon Wrecker ae 2a sss28 Ss ace hese eee ee esas eee : 200 
Cranibenryi@reeless =< seo ss -a5252< cc sncc seen cebseaee ce 200 
Way Creeks calc oven diacciesiessoscucasse caeteainsenons 200 
Dover Creda: oscisncoasniccescovces setae me een 200 
DutetiCree keen aoe cane asc aaes es ses e eee 200 
Mate Creekie eon oc shine viesioc eds cok oeeddceeasusseeeas 200 
Mord Creeks. s2e ee tbe 25 25 Sea Sede paisceeamne 600 
Mengasoni Crookes: ses sere ccsis coe nee ae sno ee 200 
Hakes Croekees 17. at tear dae shoe ses Sessa tee 200 
Hanveys@reeks> on. sok sco s ae ceed cise eons ane 200 
Mee alley: Creckee< cucu oe res ose ca sae ceeeeeciecs oe a 200 
MacDonough'Creekis: 2222s 22:6 ccjsaecsee sesen enone 200 
MerritiCreeker=.2 2c. 25 cco scaescesacsecocceese 200 
Modena: Crook: tisk) ai. ceo cece caer Sz isciccicn cance cee 200 
Rock Creekte < - cs\cisew lassie Saahiscaeeeceseseceosenens 200 
vossnian Creeke. 2 2x i cisiencsescnesce sctcescatonsnae 200 
WansPelti@reek*: =.= sonethac sss eeecer senses cee ncee 200 
Wihelan Creeks. sss 525 sissceics ances dasssccsccance 400 
Wilson @reekas d= 2 = sien sd ses secscceecceesenecs Z 200 
Moquah, Cochrans Creek 2 aie 3, 000 
Pine Creek... ..- see alee Sel 5 4,000 
Radys:Oneeke: is. were cceeceassccoccteeccec w See eile c saa 3, 000 
Mount Horeb, Black Earth Stream 2 500 
TG Crepker ic oon sous arcssoceanesscassseeeeee 500 
German Valley Creek......-..-. Spb Penapeenacce||osocnocdeacd| sonase5seana 750 
LakerPark Creekic 5 <ssccse sags desascacteecasccc| skeen cose [tee eewaae 500 
Mount ermon\ Creeks. 2252252525 52.c2 des eaess cage See ce soe ee cee eee 500 
Sand Riock-Vialléy-Cresks-. ices Sasei cas cek ook onl eaters « ole Geers clea 750 
TashermS treats: 22 2)5 555s ssncencescece ss scence 500 
New disbonKenners Creeks. joss sso 52 52 eee see ineceieae 400 
almersG@redke cesses fea ese s esc eseceeaccoeeee 200 
Macomber Creek. - 0.0522:..as-2-22s50ece5se5cenc0 400 
Meads: Creeken: joc'o em assed sins sssce Sac eeseseace nes 400 
INortheuttiCreekase oi cases secectecss aaecemecceoe 400 
Riehardsi@reek-=. ~22<ces25scececsssce0+nseces saese 400 
Roslan di Creekess ae ssecinssessswcoseasecessseensece 400 
Sermunion Creek =) sy32 ose nee stisienneciee saci ee 200 
Welwiei Cree Kirieenaa-o~ ase ase aces seen ee ise resect 400 
Write Creekawic. secarascacics oe ace onescet esemcee 400 
Norwalk, Devils: Hollow Creek: . .- -2s22---s5sce<ceseeceseen252 400 
IMO@OreSs | Creektiecit: sions ssesdeu na eeceaaeosdenisaceeee 400 
Osk.Grove:Creekisc. i Sacsiv ae ssasessnisseocssise=seecis 400 
SybOldiCreeks4 se See ners sees cease seseuse soeeee Ee 200 
Oconomowoc, Rosenow Creek. - Salleaoe 3 58 400 
Spring Creek... - Secale SSalaae eS 400 
Parrish) PEAIbIGsRANOG se ee |« sic) 2 32 os 21s eee seers eases 555¢ =e fase 1,250 
Phelps, BigsT win. Creeks ce -1-ejr dees acecias=s jass-mcie Reiecanaae 500 
HiiyeMiead ows Creeks aiscic= 2 acissen nis cesses neoe acs eee 500 
Plymouth, Spring Creek......---- Bad scinintecen eee eee aor 800 
Prentice; TUM PPRVELE qc (cir ay-taeletnisls oss = ainn siamese = = seine eee 750 
Nelson. Creek 2is <<) caeeracin saci | Senses sone atest 500 
Niwviberg- Creeks sas /2cclaseine'= a2 aosec oe ncine is Sueeloe eee 500 
RadissonmkKing, Creeks atetercisjaccreeiaai nis csi saisnelemaiameinseeee 500 
Stanley: Crodkis. de-caverctasn salad cacacweo mates On ee eee 500 
Readstown, Abbey: Creeks <'. <\.-cirsointscosee access le sane acceler 200 
AndersoniCreekiycs aii. cs se a doa oem e ee eee nese 200 
Black: BottomiCreekiz. 35.05. «tse... soscenrs serene See eee ee eee eee 400 
ClanceyjCreek icc wise 2s oe cassie siaces eee e eee tee eto cceeee aspeeeemee ae 200 
Wave Cree kee Seco. scietle conic Se era See eee eT Cee eel sicee tt ll ee Aa ols 200 
Dnddle Creek. a 22 downing doe oe Cee eee lene Saeeiges | ie aemee steerer 200 
MoU Cree ies oc cS ieepe iatere Sis eae s ate he ote ae ae ee Eee fnnctars a ena ee seers 200 
Harris Branch. ...-.- 56.25 nid aw SSS SiS eee Relais Sa Oa oe Wee wes Ee ates sis 200 
HiarnisonyRnn sex 5. hac saccmnnc antec eeceene een aaanisiec ia ees Secenae seaee 200 
Johnsonm.Creeks ces eecencacccce ce ccene see see renee lbciiseie. nia) Gee eaeees 200 
NorweprianHollowOreek 3 =... asecess cine eec cis cee |iseee onic 2 eee aeceeee 200 
Trout Creek..... sesineinemeseiae eeseececebeetaaccsl-sceaszecsce| shaeen eee 200 


Wisconsin—Continued. 
Rice Lake, Anderson Creek 


Richland Center, Brush Creek 


Ridgeway, Love Creek 
Sheboygan Falls, Mitchell Creek 
HOLOMSprines wveOe reeks ek cas soot coe ease ere eee east aes e oes 


Soperton, Oconto Creek, North Branch 
Sparta, Ash Run 


DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


BROOK TROUT—Continued. 


Disposition. 


Angler Creek 
Barker Creek....-...... RAE DERE W TEESE RAECRESRELERG 
Beaury Creek 
Big Bear Creek 

Big Spring Creek 
Browns Creek 
Champion Creek 
Cobb Creek 
Cranberry Creek 
Desair Creek 
Devils Creek 
East Branch 
Germain Creek 
Hay Creek 
Hemlock Creek 
Hickey Creek 
Ueto: Creeks aac cosas cece ee cee eee eee Seater 
Lawler Creek 
Little Bear Creek 
DAtilezEusecobia' Creeks .22 senna stesoe oe eeaee 
Long Creek 
Lost Creek 


Mud Creek . . 
Nail Creek 
Overby Creek 
Pekagama Creek 
Pepper Creek 
Pine Creek 


Rice Creek... ... ee eee aS PRS os Sears sorssotacese 
Rock Creek 
Savage Creek 
Silver Creek 
SpooniCreekweences eee esate esos eam se aoe 
Spring Creekey ese esos seceicisecc ste sccegeedes stncs 

Spruce Creek 
Spur Nine Creek 
Sucker Creek 


Thirty Three Creek 
TuscobiaiCreckexssnoses sacAsoc ates setae sec esseese 
Weirgor Creek 
Yellow River 


Fancy Creek 
Little Willow Creek 
Melanchton Creek and tributaries - 
Mill Creek, East Branch 
Souls Creek 


tisall rede <8 ved: /sasecuateeeeie. 2 ozeneeeze snes 


SiliveniCrecksyas sa nese ee Bee eN eR ee 


Bailey Creek 
Beaver Creek 
IBIPICTO KS Neo ee ast Aa eR RES mes ha Seem 


Robinson Creek 
Rockwell Creek 


Smith Creek 
Soper'@reeks fest itte tee a see ote saa etree 
(Sp ORR SOR YsTsN cp obi aerandan eh gases Seleh ey ars eee pep EERE pea eS 


9497 °—15——11 


Eggs. 


Fry. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


Fingerlings, 
yearlings, 
and adults, 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


BROOK TROUT—Continued. 


Fingerlings, 


Disposition. Eggs. Fry. yearlings, 
and adults. 
Wisconsin—Continued. 
Sparta, Squaw Creek....-...--------------- 22222 cree eee eee |e cree tect lee eee eee ee 4,200 
Swamp Creek. ........-.----------- 222 cece reese cee e ree [eres teen ee [ence eee eee ee 200 
LAP Ohael es 8 8 So eebocde bbe looaenee aa nmab sabe Dubds oo fésuellsonet essere as desc sen 400 
La iTea HAW Ole Behan eeaboseceens= enone joosesacsdeeSo|lpccsbaaseboslesaseaceegac 400 
Ve hedorn lel Chisel yee eno SEE REE SSE EAS S55 eee On etescca|lenasanee cede /Psoncsceogre 4,000 
GSA Chase SE BadbcSaeeoecenbeTernecanabeeusebeesenod |oneree scancd|lbeasesdedeac 2,000 
Spring Brook, Bean Creek.....-.---------------2-----2222 ere re c|ee seer eres [eee e eee eee 600 
Stanberry, Chipenazy Creek.....-..--.-------------+----+-----+--|-------+----|------------ 6, 000 
Stone Lake, Sissabagama Creek......-.-.-----------------------|---- +--+ = -[o on - 2 een eee 4,000 
Tomah, Bear Creek....--..-----------------2--22-222 ete e222 ee 3,000 
Tan Gy; Cheeks cee a eicen fae sei =e cnneis melatonin) 3, 000 
Golo Creek. <b =< 2-22-50 sna cae nn ninciv encase aan == 3,000 
Gouncili reeks se cee ae eee eae ae ecole wie ele latale es ey eie | ece = aytalal ee leer 3,000 
Deer Creek...------ 3,000 
Dixon Creeks sh <--=------ 3,000 
Jennings Creek 3,000 
La Crosse River seise 4,000 
Wales Creeks. occ areccn ose =e ris eel o wm alo nal ie el alnin ln a miafola| (o> minim inl 3,000 
hia) (CHS eon poe Sook dene Sao sonauEaeoeboooaces Sesbosusend ladebassoetcclaaotessponae 3,000 
MON Chel eh S ease bane edeboecaue aaueopodacancosasaeccoosalpadecesescaellSe oe secoocc 3, 000 
ID gba (Oi el BEA Saeenosos sao ese b eben soobossomcmar||>ssccecee scsi [essessbeccc 3,000 
Sh Ria Ohne eae eee ods Seen epee en cbodeucoL 6 sceaeneee cseasasaeec| Sonn Seso abe 3,000 
Sparta Creek......-.------------+-- +--+ 222-222 e eee fee eee eee ef ee eee eee ee 3,000 
Swamp Creek.....----------------------- +--+ +--+ errr [e eee rece eee] eect e reese 3,000 
Tar Creek.....-------------- +--+ 2-22-22 cree eee eee rece reece eel eee ee eee eee 3,000 
Warrens, Brandy Creek. ......-----------------------+----- +++ +-|--- 02-2222 -] eee eee eee 400 
TNA O}qel eo Ske oe Ae Bein eS cecec Hadas Seon ua sane Shaddl | SSeressasgesleasssteec ec 800 
IN BLU (Oh rete ce eee eae ate oe oeb ns Daa beemoSooaSsocgoseE| SbadecsSsace| lbs -cecdessce 800 
Myers Creek.....---------------- 202-2222 e nee e ene n en [nee ene ee [ewe c en ne ee 800 
Spheve Cis 7) eo 2a Sd co ktoenebresaas aoe cuossodnodheosd Edeaaeedesed||-Sbasss5¢c0¢ 800 
SVevpajalo ll Cine leh Sanne Sabb soe Sueeoon Sun baneocoseoousotbe |bsokebses 220\|-escetSscsse 800 
Woy. nall Ore) el ARS Sane seeebb eb pa cosh oceSsuesesoss edacssateace|esesea near 600 
Waukesha, Moores Creek....-------------------- +2222 e cree eee eee eee ee]e eee eee eee 400 
Aa ve Orde shot es SAS Soba ese ene osaoc Hoobs boeeodooar |Sbocetedaeee |Soncescscuce 400 
Westby, Aanes Spring Creek. ...-------------------------+--++-|----- +--+ ++-|---- 22-222: 200 
Coon River, East Branch. ...--.------------------------ 200 
Coon River, North Branch 200 
Nap Creek. ....---------------+----+-+-+-+------ 200 
Nordlie Springs Creek......-.------------------ Salse 200 
MieASO LOC Reyaeees aes nie oho meio nial alolaletelsieie(clel=/aiatapate 200 
Shreve Spring Creek......-.--------------------------- 200 
Socum Spring Creek.....-.-.-------------------------- 200 
Whitehall, Adams Creek. ....-.--------------------+---+----+--- 800 
TeYenie (fuel an Je se tons do odeenonsoeocsocwbsecdesarSese 1,200 
IB OTS ORGOKe eee cose ecg casit- cise niemieacaeeort 800 
1B yrs re Ul Ohye 2) eaape enn aon eb edodse de coe eeecenceredesonee 400 
Carpenter Creek......-.----------------------------- 800 
Gas well Gree Keema aaa ia alate ee eee) alae teehee 400 
(Wonrowi Creeks nee eae sees ee ae eames eta 400 
(CYoalta Chanel tty Se sae sods Ses seek Sas Sass seeders 400 
(Ciitnie fel Owe oe Sy sb ae Sado s Sa dees Gao SddseadesHeacdss 800 
iDjerelie Oiresic bo bea se nce sed boseonesssoeeseeedecstes 800 
Bast Valleys Greeks se. oe oe oa ane eect 800 
Hann reako.- eee eee eees a ene eee ee eee 800 
iproamani Oleckuee scence eee eee eae eee eee ae 400 
aren) Creek: 9s. ses- 55. s- ce == 2 =e == =< ne = 800 
PLAT GN GH OnGe Ke sacra anion ese aia aia tataiatievate ieletey 400 
Harlow Creek 400 
Haugey Creek 400 
Hensel Creek 400 
TdemaCreeks.s- c--e tee ee eee 400 
Kidder Creek 400 
NiakkeiOnoe keer aa ee eae aris i er ener 400 
Lebakken Creek 400 
Little Elk Creek 800 
TOihnd Cy lehivac Ohne) akc OA Pee Boe aee see e ioe soe oosodede||Naccdcenads|saosaataeese 400 
McKivergan Creek... {2222252122222 - 222-2 one cee ee |= == 2 nom ee se 400 
Pal hnorat Cras’ coe a eee See hee a esa vee Shoo |e sedaeetpse te cbedachssc 1,000 
ANP a ae) oO) 2) hee Se: tele Re 2 Se RSet SSS i Scigeel |Basiacee comer ormedne 6Bac 400 
TNonhhy Bim Creel =e sees ae cia aia erate aera anim hte 800 
Read Ca Oni 2) ae ee eee Peet Whe see bee ddar Onda pe nernamanes ebeccct rr at: 400 
Sleepy Hollow Creek.....-.--.-------------+------+-|--+0e eter te cfee reece ee 400 
Si Erupts li Ohya) ee ae eee OR ee eee BS eo eeeuend Seeaoreaeaod ems oboccdbc 400 
South Greeks sooo seen cas cee cee cis oie miele lata ialaloe le eles tm mmm mlm are a eee alias 400 
Taylor Creek......-.--------2----02 eee none e scene tf e nce n ce c|ecc eee enses 400 
Torgerson Creek...------------------- 22 cce reece estefan cere eee et|ere reece 3 400 
Morson Creeks. ose stm note ceeae le eivie cieleie wie seloswinerelm = 2 hw inin)a le (le tmt=l slo lao panietal=faietatedae 800 
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Disposition. Eggs. 


Fry. 


Wisconsin—Continued. 


Whitehall, Trum 


WouwlesiCreeks nce -ccccecaeeeess == see enies ace epcacitance 2 
WiGlGUCT eRe yas soso See Scie eee ec e Solos eee elec commode 
Wier ene reoksa thse eto ad mc wis ceeieccct ine sce somos [ocean 
IWiel iGreen 5 Saco as ce onsen eee eee rete seteos | bese ees 
VMGLISI © TOG kA pee haere cmc ce eis were Soe e ci REAR. en iwie | eee Re 
Witllows@red kis S22 camacncos ose smasslacccmasce bee accent ma-cetmncels 
WOOdi@ rep ker sec sseeeei esse etic cececceeoset ie noalbecaees- cee 


Walton Cooks Creek:ceen eyo a= teas nersieee a semiecise ci-in =e eee sna memieisicerss 


DW OTSOtIO Tree Keeteciacs oto accce soo cence vecee cae Heceeeees 
Farmers Creek 
Hibbard Creek 
HillyenCreekes2e-a5205-25.-5-~- 
Kickapoo River, headwaters 
IROSByaC Tee Kaeser tains ee miec eens cio cniewia seis ee sien Shia miaes 
SlistonCreeksese-tessascadsese: ogee Seeee eo see woke ces 
WialzeiGreelkes sseeeciaace roscoe ace soba cscs ee eet oe cd 
Walnine-Boujouy Bay Wake: cocntcstecs pes desecc sacs ce season 
BUG sorte ssa seeece ne cee eee ceeeeee ones 

Cutler Creek2 eats sebsns saoeinse sce ese ecbatoces 

Hants Creeks ste gac cence selectins cess Hateceee sci 
ittlerBrulesRivercas-<--comass see sees sees 
AyMCIISHna ke! een ote aca s = eee ae cee ease et 

Mie Dom ralWe ace re soe crate seine Sereno steieeistore.s 
INGbarsmontRiver=-s<sen-seetscccs se cese eons 
Frolcompb and: Rox Creeks: -2-5.2...---sesce-552- 


Wyoming: 


Nad cin mwlbiCtlevs aver Ruby Oter ccc ce cece os creteieie Aoiecisicinsice e ces 
Beulah boylansispring Branchle- = ase.ce = -seeeisseenees = 526 - 
Crystalpb rou kone essere seen sess sos e asthe as ae eae 

RSE NEYG M Oh YAN ae ees Se oS ee ee ee 

Cody. -Big Horn River, Sowth) Hork==- 3-2. == So... ee cnca sees 
IBODGRLICTeakse mete = ie Soe tee ec noche bass ode esis Sa 


APIO Creeks ase sete cere oak tes ee See cee see aee ene es 


Eagle Creek, Upper 
Ms Ore ketoet eas oe oils os ole cise ele sine bets 
hishy Hawk Greek oaascasseces=2c5<2- 
lShawoa Creeks sea) acetic acne ection acca eens see 
Shoshonewiver, MiddlewMork. =... 24-2 nc =e eemec eee ene 
ShoshoneyRiversiNorthy Mork: <2. 2 ose si sees eee 
SOUTH HMOPKAIRIVODA. f2cac wasic ate clone see iiccie sos ee tae ee 
ik) Mountains Austins Creeks... -----252--s-e6- = Oe Ae ee 
Bigi@ualeyaW ake sense asec Ssamise ee ere eee se 


IDiCkKenSOnSwWAK Os so212.- sec Shas e ce aan sos ecg Joes s| Bees eee sige 


Doling Creek 


Fish Creek 


PitilevPassiCreeke ees nce see grt Sete shee se c| eee see nce 


Medicine Bowshtivelsacn csr sacemre se se tec ces oe leoe eee aaeae 
Medicine Bow River, Wiest Bork: 2.2252 52s2)cc|5s. 205 bene 
IMU G Kase Berets aya Siete sre teresitctcicreeies soasie Hemion hes nerd ae eer 
Mule Crock as isu: sate ss ceetees at hese eee os Ge ee 


Pass Creek 


Leona) Cite) coe de dae aoe dacbes sdabeedehor sesoeaa saute aces 


BurpiniCreekse we cote sas eee es sete cess 

Nnarzon Found) Creeks oo. goseiea- seco secon ses 

Wagon Hound Creek, East Fork 

WarrellWeer Creeks ate ss) Soe ete ee 
Fort Steele, North Platte River..........-...-..- 
ASSO TOG Kier care ote er Ie 2 Se ae ae NE 
Ravilesnake Crecks poner sec hese een ee oe nee 
lannarmbas @ualeyalakesese sence toon soee eee fe tae me eae 
Mediginerbowalivotsmer ere ssc tee eee 
Medicine Bow River, East Fork.................-...-.- 
atilesnalke Cree kesse. tirana oe as aceeca se teloe none osen 

SpLine Ctnekenseepetene secs a mecmcc tome cen abt echoes 
Rb Wa tel Gree keer meen oat ee coe sled a sarecie ela Sai aeera ee 

VVIOSG: Oral OValunKO sate te ote ose Bea sores ee 
andor Glaciorauakerce secs et ke koko see cc cme cmunssomieckece hee 
Dia) errs] oval Pell bc Va ag la eee 
IROPOZAPIORULY Ol eee oisaeia aes sais siniee ae ee Seis sis anise peste 


Wiashakipruakoueastemens cree sates ces nec smccccnoselbeccdeoeseeolecwacatesec 


Fingerlings, 
yearlings, 
and adults. 
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BROOK TROUT—Continued. 


. te Fingerlings, 
Disposition. Eggs. Fry. yearlings, 
and adults, 
Wyoming—Continued. 
WWATaINIO. 1S Ol dior CLeOlkes sisiztero1s'1s\e/aie ivi s'ois'=/~ siete aharalemeiniay rate afolaioiaml ate 
1RYoled ewhrsye, Ruaolic Rune pene seeroDuereeeccocesccccsreomsnerse 
Saratoga, Northy Blatte iRiver. = coe. onceeerees ee pena ee 
SheridanyOwill@reek. Bond > cookin te jsterc cle ata oat aia tate 
State fish commission 
Sundance Beaver Oreo ke eee es eee ae se eee eer eer aeee 
BeavenC@reeks end waters ai tate tata tata aaa tele ee 15, 000 
Lan ley CHEE <S 5 50 coco ane pe be asec eee noe occocrne esensed| pence se acene|cdcwebocnoe 20, 000 
Maloney7S pond) Ae. aeciece see cic eieee sot ieee = cele Pine eee eee 5,000 
MulleriCreek pNorth Gh orks tora aetaintaratsielato toa r= aie ieiaara io aie | [ool alata ee 20, 000 
Rod Water Credkx. «25 idee ecect-uenereseceee ocr |o-eane en Se 10,000 
fS\btava eh a¥ee) One) S555 ee se cee eeriocr once oe enue ccosarsen||Esscece sass) oqc2 asa sacoe 15,000 
Sundance|Creek Pond oe 22 aja clare erica) oia a= atelier 1,000 
Mopilesi Spring: Oreo kis cic fa eracewine owe ee Seats erica eee oer 8,000 
Wihite Mail Creek. Seer sacar eceeceteme cee seer Seeee enna se| eee eee 15,000 
heormop olise\OwiliCree ks oe ace els tac saci Horerececte mepaletoreine teisislat/=relell Seine eee eel See ee eee 750 
WOMEN IDYett CHO es 0 sasedoss Sococeesassouscsseer dun seeecss|[bodesasacseclacosccs pasa: 900 
Wee; Creeks sian i= sce sis fe ssn sk ae Saar aire wee ial ee oie cee eee Meee orwieae 750 
Oltbert Creeks ccc aie se oe are are sel ote alee etele ois Srote| | an ee ees | Ree ees 750 
Syoudiaye?! (Chiilien Sua aaae ss ncneeaneo sce ser ocoaaoecsee coal lonacebl-.Heallsoceoasnecue 750 
pera Leap Ce cee yee team ea | ne 1,800 
BING tall a epee aoe eee Set ot tee a ce teeters oats 2,055,000 | 4,128,290 | 5, 891, 033 
a Lost in transit, 18,500 fry and 9,105 fingerlings. 
SMELT. 
Disposition. Eggs. Fry Adults. 
Connecticut: 
\yibatsyrerols 18 Gedo netsh IbEW 6 Choc commana abbacon cob HCoEHESsemoEDedod |connejo-00oc 1;,000;000: ||... 25-- 
Maine: : 
(Ghresra) JONG), (Cheeta Pe ae eg Sop oneb bo SE Dec OSU Ee bobeEDoCepenodo|spabhpoccpcc SnD; 000) |= --aa see 
Maryland: 
IN AAMT, NOON ARON ES 55s oo oo eapopeEeasocosaen on aScoEcRecoscnna||paccecesesc||sasocemakicor 9,400 
Michigan: 
Tees Behe @y ayo all Ce so an Se pob Ono pomeoos pep bebe Ee seEcaoooooE 25000 0002 ee area la eseaser 
Sault Ste. Marie, State fish commission...............-..---.--.---: 5; 000N000| 58 Fetes | ee 
New York: 
Port Henry wake: Champlainiospess 42-55 o esses seem eseca= sence peeeaes eee ‘1,000; 000 2 2rseee 
Long Lake. West, Little Tupper Lake. ..:-:-:-2-:--22:2:2--ss:222-- ZR A0O SOOO M erste -strelee See 
otal to <dassasasscee ena cet ie see aoe as amano Reo ai Rate ssceaneaese 9,400,000 | 5,775,000} 9,400 
GRAYLING. 
Disposition. Eggs. Fry. 
Colorado: 
Loveland, Big Thompson River, North Fork............-....-.------2---s2----|---------- 45,000 
Michigan: 
Hovells) AuSable River) North i Bran Chives sees see seese ene s— cease ee eeeeee res (seen aa ete 48, 000 
Paris, State fish commission...--.-----------------------2 2-2-2202 2 2222 een e eens 50,000 |-.-.----.- 
Montana: 
Leta) Feagvoley dCi Crollleynia (Oho) 5 Ae aaa eee semao an so oee son cocsosansascsaa esa) seeooccads 35,000 
deta ILE <2) i bUR eS See oss) SE Se Saab oo secs oneoaseoss iss bosoa esr oes so ae/se||oeesnnoses 50, 000 
Butte ap pM Canta seer ae ee ee ee eee eee eer 1005000) pees eee eee 
TD Fa bas I Eso lis oye Ran Gee oS ae bso noe Sones odessa sess sesso ese 5 aco 25 waSeeeseyseds [pasasasobe 165, 000 
Mo tal 2 aap Oc ee nae ar Shs hae ERR ENC EN sa ee ome es cee 150,000 | 343,000 


ne erry vn 
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Details of distribution of fish and eggs during the fiscal year 191 4—Continued. 


CRAPPIE AND STRAWBERRY BASS. 


Disposition. 


Arkansas: 


Alma, Thieme’s pond........-------+-- 
Conway , McCulloch’s pond... 
Corning, Corning Lake 
Dollar Junction, Towns’s pond... ...-- 
Emerson, Stevens’s pond...........--- 
Heber Springs, Little Red River... .-- 
Lake Village, Lake Chicot.........-.-- 
Magnolia, Baker’s pond........-..---- 

ISHIFeyaSIPONG secs aas seca 

Stevens’s pond...........-- 

Wiynick/sipond!ses-.-25-—- 
Mammoth Spring, Warm Fork Creek . 


Tokio = MecLarty’spond =o. .2-.-2-2e5- 


Colorado: 


Loveland, Southside Lake.........-.-. 


Connecticut: 


Mystic: bong Pond: 22242. ace eee eee 


District of Columbia: 


Washington, Rock Creek..../......-.- 
Twin wakesseciece. sees2 
Tllinois: 

Belleville, Gilmore Lake..........-.-- 

Hartman, Hay « Reis 
Mal BPond 4 stasoeenes 
Benton, Hamilton’s lake............-- 
Popeswakeaeentesieceee sess 
Carbondale, Ayer’s pond...........-.- 
England Lake.........-.-. 

Hundleys Lake........... 
Waddington Lake........ 
Coulterville, Lane’spond......... 12 
McGraw’s pond...... 
Galesburg, Soangetaha Club Pond 
Hillsboro, Fishing Club Pond 
Southi Ponds 2y- sess. yeeros 
Hinsdale, Salt Creek-42425 525-2222 02- 
Marshall’ Crystal Wakes secconn.- eee 
Meredosia, Mississippi River.......... 
Red Bud, Rehmer’s pond............- 
Red Budivakes=s. 5 fesse 
Papenburg Lake.-.......-. 


Indiana: 


Cedar Lake, Cedar Lake......-.......- 
Marion, Mississinewa River..........-- 
Muncie, Orchard Home Pond.........- 
Vincennes, Wabash Lake 


Towa: 


Albia, Albia City Lake...-............ 
Bellevue, Mississippi River 
Keokuk, Mississippi River_...........- 
Manchester, Maquoketa River...._.... 
North McGregor, Mississippi River... - 
Riceville, Little Cedar River.......... 
Valley Junction, Elbert Lake 


Kansas: 

Abilene, Meadow Pond. ..2..-..-22..- 
Baileyville, Horseshoe Pond..........- 
CalistayJones7s pondiee =a 5 eos.. 
Concordia, Berk’s pond 
Garnett, Cedar Creek 
Goodland, Smoky Hill River, Nort 


Kansas City, Hosp’s pond............- 
Kingman, Home Park Pond.........-. 


Kansas—Continued. 


Kentucky: 


Disposition. 


Lenexa, Lake Killarney......-.--.---- 
Mound City, Shale Pit Pond......-.-.-- 
Olathe, Hatfield’s pond..........-.---- 
Wanuries/s pond 2224 x40 -~-\-1- 
Osawatomie, Hospital Pond.....-.---. 
Paola, Bull Creek ets he pect epeane es. 
Peabody, Gray’s pond.......-.------- 
Country Club Lake....-...-- 

Stockton, Book’s pond...--.-.------- 
Wakeeney, Trego Creek..-...--------- 
Welda, Welda Reservoir..:..--.------ 


Bank Lick, Emerald Lake........-.-- 
Berea, Early’s pond 
Brighton, Clark’s pond .-.-~/..:-.>---- 
Buckner, Clore’s pond...... Leth ya os 
Campbellsburg, Smith’s pon 
Taylor’s pond......-- 

Woods’s pond......-- 

CrabOrchard Dixehiiver ss ccssec----4 
Crescent Springs, Villa Madonna Lake, 
Erlanger, Rector’s pond 
Manners: ponder pass s-~ 5+ 

Hoster.: Dietz 7s pondess saseesee ne = =: 
Franklin, IB Utt SipON Get as sats = tala 
Georgetown, Bell Pond.........-..-.--- 
Falls pod se sce sate 

Lewis’s pond..........--- 

Moore’s pond.....-.-..--- 

Saunders’s pond........-- 

Towles’s pond.......:.-.- 

Glasgow, Dean’s pond. .....-...------- 
Glencoe, Green Farm Lake........---- 
Heidelberg, Kentucky River.......--- 
Hodgenville, Wheeler’s pond ........--. 
Wrights pond! a2. 20 o: 4: 

Jackson, Kentucky River..-..---:.--- 
Johnson Rarkslakere. seeeeet cemce oe = 
La Grange, Fisher’s pond.........-.-.- 
Miarrodsi@reeke. =.=. 4---=-- 
iiphlandivake!27-y-2 22 

Snowden’s pond.........-- 
Lawrenceburg, Kentucky River ...-.. 
Lexington, Bosworth’s pond........--- 
IBowyenspondesse ees -= 

Country Club Lake....-.... 
iprake/smond’ a jesqe acer, 
Featherstone’s pond......- 
Featherstone’s pond No. 2. 

iisher’s POnGe wee eesee 
GreenvEallvPond= 22-2 2-2. 

Lake Ellerslie No.3...--.- 

Cemetery Lake ......-..---. 

Louisville, Lake Lansdowne...-...-.--. 
Wooldridge’s pond........- 
Morningview, Garner’s pond 
Nazareth, Trinity Lake............-..- 
Oil City, Beaver\ Creek. -<-2-: ----2---= 
Olmstead, Whippoorwill Creek... ....- 
Paris) Bedford Rondeesn steams -= -- 
Harrods Creek j-s2 25-24-25 5--- = 
NewsPondie ee See sees nee 
Marrs pPondis sass s-oekee =.= 5. 
Richmond, 


Sparta, Montague’s pond.............. 
Winchester, Basket Pond.............- 
Betts’s;pondssesos-eas-- 
Brookwood Pond.......-. 
Daniel?s pond -e--sesce2- 
Donaldson’s pond......--- 
Eagles Nest Pond.......--. 
Keton Pondet is. 2 sce << 
itchispondseeeeersaaaee 
WOKS PONG Een tenes: 
Gaitskill’s pond.........-- 
Garner’s pond.......-..-- 
Gordon’s pond.........--- 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continued. 


Disposition. 


Kentucky—Continued. 
Winchester, Hampton’s pond.......-- 
Hampton’s mill pond....- 
Harris’s ponds. 22522224. 
Holmes’s pond.......----- 
Howard Lower Creek. ---- 


Tce Company Pond.....-- 
Jeffries’s pond........---- 
Johnson’s pond....--..---- 
Jones's lake*.*52s2% 2522 
Lake Attersall.......2..-- 
Miller Wakes. : 2 c..cce2 ss 
Powell’s pond....-.------- 
Prewitt’sipond-2i-2---55-- 
Quisenberry Pond....---- 
Railroad Pond== --22.---- 
Redman’s pond.......---- 
Robinson’s pond.....----- 
Stoner'Creek=2223 - 2-22-42 
Toohey’s pond.....------- 
WMirden)Pondss2s----2--- 
IWills?s)pondee sss: 2255 =: 
Winn’ si#aketss 2 beer sa.- 


Maryland: 
Great Falls, Potomac River.......---- 
Mount Rainier, Spring Pond ......---- 
Massachusetts: 
Hampden, Big Casino Pond.......---- 
Michigan: 
iBellaire,-Grass quakess a eee ene eae 
Barwell, Bearduakeles.<25 eer esos a= 
Devils Awake ict See seen eae 
PucnamyWakes eee tee eee 


Minnesota: 
Lanesboro, Root River, North Branch. 
Root River, South Branch. 
Le Roy, Lake Wildwood...........-.- 
Minneapolis, Lake Calhoun..........-- 
hake Harriet: -.2--=-=-- 
Preston, Root River, Middle Branch. . 
Root River, South Branch. - . 
Rochester, Pettibone Park Lagoon... - 
Zumbro River, South 


Mississippi: 

Meridian, Clark’s pond .......-..-..-. 
Wanita Club Pond...:...--- 
Woodside Pond..........-.-- 

Missouri: 

Crescent, Lake Glen Metowee......-.-- 

Fordland, Collins’s pond........-.----- 

Grandview, Blue Ridge Pond.....-.--- 

ake Clavesses: 22 -=+.55--- 

Horine, Windsor Lake.........-.-.---- 

Independence, Treetop View Lake. - -. 

Joplin, Rhomas’silake. 222522. 22-2. =--- 

Kansas City, Clarke’s pond ...-....--- 

Dickey’s pond .:..------- 
Lake of the Woods....--.-- 
Lumpkin Lake. -2=...=2-- 
Penn Valley Lake....-.-- 
Swope Park Lagoon. - --- 

Kearney, Ludwig’s lake............--- 

Lebanon, Cedar Lawn Pond.....-.---- 
@ak Lawn? Ponds: <== =-- 

Medford, Medford Reservoir. .......--- 
Milton’s lakes! 5-22 225. 52255: 

Mexico, Burlington Lake.........-.--- 

Mount Vernon, Baugh’s lake -.....---- 

Spring River=-2---.--- 

Palmyra, Bay de Charles Lake.....--- 

Platte City, Wilson lake. .....-......-- 

Rolla, Big Beaver Creek..........--.-- 

Big Dry Fork Creek......-.---. 
BigiPiney: Creekes-2 2-2 225---- 
Cave'Sprimg Creek: 35222 -.5: 
Gasconade River.....---------- 


Finger- 
lings. 


Disposition. 


Missouri—Continued. 
Rolla, Little Dry Fork Creek.......--- 
Little Piney River.....-.-.--:-- 
Mall Greek. a. 22h JU 
North Spring Creek......-...-.- 
St. Louis, Poupeny Lake........-.-.-- 
Montana: 
Kalispell, Hodgen’s lake. ..----.---_-- 
New Jersey: 
Hackettstown, State fish commission. - 
Sussex, Lake Pohucks.. se 


New York: 


Rock Rit wRockWualke2= seasnp aeciese se 
Roscoe, Amber Lake......-.---------- 
Walden, Wallkill River.....-..-.--.-- 
Willsborough, Hadley Pond-..-.-..-..--- 
Rabberbondeeessa-see- 

North Carolina: 
Burlington, Glen Raven Pond.....-.-. 
Jordanvhond seco ser ase 
MTomsROnds oneness 
Conway, Bridgers’s pond.....-.....--- 
Flat Rock, Smyth’s lake..........-..- 
Smythe’s pond...-. are 
Franklinton, Staley’s pond... 
Gela, Lake Caldwell......--.--- mae 
Dill yeP ong esse seeeese seas = aes 
Graham Holts ponde= ssc sce ee -- 
Kinston; Gilly ond sages cee assem 
Jericho, Bondeer--oeaceeeeee = 
Morven, Covington’s pond. ...-.--.--- 
Mount Airy, Buck Shoals Pond....... 
Oxford) (Clear Lakerse.2--o---s-- 5-6 
Green’s;pondcs Se eecse sen. = 2 
Jacksom(s pondese. esse as- 
Woodflief’s pond.......-.----- 
Pollocksville, Mill Creek......-.------ 
Raleigh, Country Club Lake. ....--.-- 
Milburnie Club Pond......-- 
Spring Hove, Soponia Pond......-...-- 
Warsaw, William’s mill pond. _......- 
Waynesville, Welch’s pond..-....----- 
Willson Mall Pond) sesasseoeeeeeee tee 
Wise; Hucks’s ponds ae os. assess =e= 

Ohio: 

Bellefontaine, Newell’s lake. -.......-- 
Bethel; DeepWakes ce emcee tae 
Cincinnati, Shaker Lake......-..--.-.- 
Cleveland, Garfield Pond.....---.---- 
Covington, Stillwater River, Kendalls 


Oklahoma: 

Ardmore, Ardmore Clubsbake=: 2255 
Hufiman’s pond...-.--.- ee 

Jolly’s pond No. 1._......--. 

Jolly’s pond No. 2....-..-.-- 

Kinkade Lake-2. 22 2222225 

McCanty- Lake: 2522-2! sesss5 
McCullom’s pond. .....--.--- 
RemoLake:<-2222- 2-252 

Roberts’s pond No. 2....--- 

Roberts’s pond No. 3.--..--- 
Taylorsipondsess cesta oes 

Taylor’s pond No. 2.....-..- 
Wallace’sipond!. 222222... -.- 

Avvard), Barnes/silake: 9.8 -22- eee eat 
Silver Walketoes-ssseeeeeeee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continned. 


Disposition. 


Oklahoma—Continued. 

Bridgeport, Robinson Creek.....-.-..-.- 
Canadian, Willow Lake..........-.--- 
Carney, Anderson’s lake..........---- 
Chattanooga, Midland Farm Pond.... 
Chelsea, Hecho Lake. ......---..--.---.- 
Cordell, Miller’s pond...-..-.--------- 
Crescent City, Wolf’s pond..........-- 
Cushing, Maramec Pond.......-..-.--- 
Spencers lakow io. 26 5i5.-.-2- 

win lm Lake. 20 2.2 .- 
Davenport, Hazelring’s pond.......--- 
Eldorado, Lawson Laké...........--. 
Elk City, Lake Coleman. -......-.--..-. 
El Reno, Deep Lake. ..........---- ae 
Enid, Elmwood Lake...........--.--- 
Gage BuzzardvPond $2526. 2222-525. 
GufthnriexSilvertuakeias.css9-c.c---- = 
Henryetta, City Reservoir.......--.-- 
Hollister, Kinder’s pond......---.----- 
Hooker, Friesen’s Bonde este. Se 
Knowles, Kite’s pond.........-------- 
Lockridge, Hoover’s pond.....-------- 
McAlester, Meadow Hill Lake.......-.- 
McFarland, Mill Creek...........-.--- 
Mangum, Buena Vista Springs Branch 
Chrystal Springs Creek.....- 
Marietta,-Club Lake. ......-...-.----. 
WOVOMUAKO Ro aee sa acsoee.s + 


Meeker: Taft’s ponds. - 22-1. --ss---- 
Mill Creek, Chilly Creek............--: 
iHepsyiGreekea. == 2-5 ---52- 

MUI CRCOKa: ssaccic obec eae 

Mountain View, Bear Creek.........-- 
Buffalo Creek 


Haley/silake =. =-.-.2- 

Little Cache Creek... .- 

Medicine Creek......--- 

Meekdsilake. =.= 2 2255... 

OakaCrebks is. 3 csences- 

Ringer’s lake.........-- 

Sonnisilake! =: es ass 

Spencer Lake.......--- 

Spring Creek.....-.-.-.- 

Swanlake! * 20225232 

Turkey Creek.........- 

a WashitaRivers=: ==> .— 

Muskogee, Silver Creek._.........-..-- 

prague: bretis lakewcc - ts 2). decue 

Pryor, Midway Lake.-.............-.- 

Roff, Zorn’s pond..... 2 ee: EUS ee 

Sapulpa, Euchre Lake...........-..-. 

Stillwater, Boomer Creek.........---- 

Stillwater Reservoir... -.-- 

Tahlequah, Illinois River 

Tulsa, Edgewood Lake............-.- 

oeuspuaken st =— silo o Eee 

Waynoka, Silver Springs Pond....-..-- 

Woodward, Snow Lake.............-. 

Tousley’s pond. ....-..--- 

Wynnewood, Harrison’s pond......-. 

. Panther Head Pond.... 
Pennsylvania: 

Cambridge Springs, Edinboro Lake... 

Crafton, Perriwinkle Pond............ 

Goldsboro, Susquehanna River. ....-- 

Johnstown, Ullery’s pond...........-.. 

Lebanon, Lake Conewago..--....-...-- 

Right silakemagg-esaicei2. . 2 

Mount Gretna Lake........ 


: Water House Lake... ..--.- 
Philadelphia, Park Aquarium........- 
Wernersville, Tulpehocken Creek... .. 


Finger- 
lings. 


Disposition. 


South Carolina: 
Belton, Belton Mills Pond...........- 
Bethune, Cedar Pond..-...-.....-..---- 
Horton’s pond: 2222 --22.5 
Chappells, Strother’s pond_........--- 
Fairforest, Fairforest Creek... ae 
Gafiney, Byar’s pond...... 
Gray Court, Spring Run..... Sye% 
Greenville, Hartzog Creek......-...--- 
Middle Saluda River. ...-- 
Reed ysRiver s..ceeecee 
SaludasRiversa.c-s-55----- 
Littleton, Little River. ..........-...- 
Pendleton; ‘Tine’sipond |; .25-.2-.-: === 
Pickens, Hendricks’s pond.....-.-.--- 
Ridge Springs, Kirk Creek._........-- 
Wedgefield, Dwight’s pond.....-..---- 
Woodford, Justus’s pond..--....-..-.- 

South Dakota: 


Watertown, Lake Kampeska.......-- 
Webster, Pickerel Lake. .........-.--- 
Tennessee: 

Ashland City, Newman’s pond.....-.-- 
Big Sandy, Dowdy’s pond 
Clarksville, Max’s pond 
Concord, Smith’s pond............-..- 
Cumberland Gap, Harrogate Pond...-. 
Gailatin, Fairview Pond.............- 
Johnson City, Watauga River.......-. 
Kiser, Brown’s pond 
Knoxville, Big Flat Creek. - . 

Blake’s pond. .... =e 

IolstoneRivens-)--eeeeesee 


Tennesseo River........-.. 
Manchester, Big Duck River.......... 
Duck River, Barren Fork 

Morrison, Barren Fork Creek.........- 
Nashville, Caney Fork River.......... 
Smith Fork River.......... 

Newport, Eastport Pond.............. 
Shawanee, Cadle’s pond...........-..- 
Trenton, Powell-Stephens’s pond 

Texas: 

Wwaredo; Rossispond!2s--2s--2..- 2-225 
New Braunfels, Landa’s pond......... 
San Antonio, Medina Valley Reser- 


Virginia: 

Allmonds Wharf, Stubbs’s mill pond. . 
‘Boyce; SpoubwRuna=s542-- se e-o eee ee 
Buffalo Junction, Chandler’s pond. ... 
Concord, Stratton Pond 
Danville, Merriwold Lake............- 
Cat Mail Pond? 2 eee 
Ellerson,; HOx/s|pond 2222-2 eease sone 

Garrett’s pond......-. 

Hewlett, Langdon Lake..... 

Jarratt, Baptising Pond......-. 
Louisa, Harris Creek Pond 
Williams’s mill pond.......... 
Martinsville, Koehler’s pond..-.....-.- 
Petersburg, Dunedin Pond........--- 
Harrison’s pond.........- 
Jones’s pong: 222. ----2-.- 
Malone’s:pond)s:2.....--. 2: 
Titus's ponde: thes or Sk 
Valley Farm Pond....... 
Port Republic, South River........-- 
Providence Forge, Skidmore’s pond. . 
Rice Depot, Sailor Pond........... zee 
Richmond, Falling Creek, headwaters 
Scherer’sipond- 2222-22222. 
Scottsville, Albevanna Pond.......--. 
Woodson’s pond.........- 


Finger- 
lings. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


CRAPPIE AND STRAWBERRY BASS—Continued 


Disposition. Bee Disposition. tee 

Virginia—Continued. Wisconsin—Continued. 
South Clarksville, Pittard’s pond..... 54 Norrie, Lake Mayflower......-..--.--- 200 
Stony Creek, Houle’s pond.......-...--. 20 Richland Center, Pleasant Lake...... 300 
Strasburg, Shenandoah River......--.- 81 State Line, Bass Lake: --..5-:22::2--- 70 
Sweet Hall, Custis Pond...........--- 225 Goose Wake. Sassses5 cee 140 
Virgilina, Aaron’s pond........-.----- 27 Little Bass Lake....:..-:- 70 
Waverly, Niblette’s pond........-.--- 30 Merrell Wake £242. 23-223 70 
Wheeler, Lake Gibson. ...2.:20.2---2¢ 60 Tomahawk, Clear Lake....-.......--- 125 
Woodstock, Powells Fort Creek...--.- 400 Lake Tomahawk .......-. 100 
West Virginia: Mirror Wakereressesce cee 100 
Clarksburg, Varner’s pond.....-.-.--- 60 Reno mWuakess-seeeenee ee. 100 
Wisconsin: Road Lakes sueceeee-es8 125 
Hatley, Crooked Wake. mej stile 200 Round Wake= 3-2-2. 2 100 
Lost Wake 2). Sececeneetee ee 209 Silver luakeseeeescessseee 100 
Pike Wakes secne seccieeee ees 200 Skanawan Lake........-- 109 
La Crosse, French Lake........--:----- 190 Wisconsin River......-.. 150 
Mississippi River......-.--- 302, 500 Whitewater, Bass Lake> 222-5. 2se2--- 171 
Nichols Bay 100 Cravath Lake 171 
Rico Wakes. csgseaces saan 100 MakeuNimes seer ssc 171 
Round Lake 109 Lauderdale Lake 171 
Sand Creckiasem sega. assess 100 Round Wake: 5 saesee~s- 206 
Zeislers Lake.....--.------ -100 Trippe Wake sense senses 171 
Medford, Diamond Lake.........-.--- 250 Whitewater Lake.......- 171 
Horse Shoe Lake.........--- 300 Whitewater Mill Pond... 171 
Kientsch’slake-ssscn--22- a 250 Wonewoc, Baraboo River, below dam. 300 
Make Wasadorassssscs—55 - se 250 Baraboo River Mill Pond.. 300 
one ake sees seesencee 550 HorseSheesPond) so. sse-2.- 300 
Resech’s lake. ..2..-.--222--- 250 RodgersuPond sseeccreeeess 300 
Rictor’s lake 250 Roeling Slough Pond...... 300 
Sacket Lakesfee: 4-2 2Ste83- 200 Wocdland, Neosho Mill Pond........-. 684 
Tyyinwalke'S= jes ase. Sects 200 a 
Muscoda, Mill Creek Pond 105 ANON Ree Bae Asoc sacssencscos65- 549, 920 

a Lost in transit, 2,698. 
ROCK BASS. 
Alabama: Alabama—Continued. 
Abbeville, Yatta Abba Lake.........- 200 iuuverme, Kettler’s ponds. ==.) 100 
Alexander, Smith’s pond...........-. 200 Sike’s pond): es. .-.62. 22. es= 100 
Anniston, Garner’s pond......-..----- 100 Monroe, Bayles’s pond.......----.----- 100 
Martin Cross Roads Pond. - 200 Montgomery, Cobbs Ford Lake...---. 500 
Stickney’s pond...........- 190 Perdido; Mletcher\Creekeees aass2 22s nee 200 
Banks, Datom/s pondeseacescssseess" 100 Prattville, Lucas Mill Creek..........- 200 
Bay Minette, Seabury Creek.........- 250 Repton, Baulware’s pond..-.-.---..--- 600 
Birmingham, Mountain Lake.......-- 309 Escambia River, headwaters. 400 
Village Creek..........- 200 Roanoke, Johnson’s pond.......--.-.- 100 
Borden Springs, Mercer’s pond..-...--- 100 Marsh’s pond jucsee === 22-2 300 
Stone Lake.........- 390 SpringsPondseenee ae eee ae 300 
Brownsboro, Flint River.............- 400 Russellville, Cobb Spring Pond.....-- 109 
@alcissJackson?s Ponda. =. ss-2ee ae eee 600 Dake Gayleyi =. memes 300 
Camden) Bonners /lakes2. ho. ee se osse- 390 Seale, Benton’s pond... 222 -s-n--ee- 500 
Ervin spond sen sees sees 100 Sprague, Adarpondte--sese--eseeeeeee 100 
Ervin’s upper pond......-.-. 200 Norman’s'pondj<5---se2c--ee 100 
Carrollton, Lubbub Creek...........-- 300 Talladega, Hick’s pond 5. ..-5--<=--- 100 
Centerville, Lightsey’s mill pond.....- 300 (roy; Wee Mill Pond sessee.sseeee rere 100 
Clayton, Norton’s pond............-.- 100 Tuskegee, Merritt’s pond.... 300 
Corduroy, \Wiestiuakes-se-seeeascre so: 300 Tyscn, Monganville Pond 300 
Cullman, Fight Mile Creek............ 300 Union Springs, Worthington’s pond... 100 
Ryans Creek-- -peseseassece 200 Valley Head, Moore’s pond........... 100 
Dadeville, Oil Mill Pond.........-...- 100 Vinegar Bend, Escatawpa River...-.. 600 
Biba, Hudson Wake-- 5.6 sjscenost 2223 100 West Butler, Bogaloosa Creek......... 190 
highteelant Pond 2222226 2252 100 || Arizona: 

Taylors mill pond:ss22-s-4. -- -- 100 Holbrook, Zuck’s ponds -- -\---2-ssae2 100 

Thomas/s mill pondess pases 2: - 200 || Arkansas: 

Wise’sanill pondiasses eee. - 200 Hope, Budwell’s pond...........----- 109 
Enterprise, Spring Pond.......-.- ae 100 ‘Pleasure ake. n:ueecscmuyeoecict 500 
Eufaula, Maulthrop’s lake.........--- 200 MeNeil, Benvenue Club Pond......-- 500 
Fayette, Patterscn’s pond.........-.. 100 Magnolia, Askew Pond.......---.--.- 300 
Five Points, Wheeler’s pond........-- 300 ATKANS|S POR ee se -eeeeeeeee 300 
Goodwater, Bailey’s pond..........--. 300 Mammoth Spring, Tracey Creek.....-. 400 

Osbourn’s pond.......-.-- 300 Ozan\, Bartow S| PONG sees )-eee 200 
Gurley hint iv erkeese eee eee ene 1,300 Paragould, Finny Pond.........-..--- 100 
Ehin tsvalle SE lin (Riverseesesee eens 1,300 Prairie Grove, Ozark Pond........---- 200 
Letohatchee, Mirror Lake...........-- 300 Stephens, Haynie’s pond.-......-...--- 200 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


ROCK BASS—Continued. 


Disposition. ee Disposition. ae 

Georgia: Missouri—Continued. 
eraselton, Hast Wake. jc costae sn 005 320 Louisiana, Locust Grove Pond........ 200 
Harlem, Hubbard’s PONG Ay. e 2 a= Soe 300 INOeIEIKRIV GL: soctectsis cists sis sae on nears 2, 000 
Rising Fawn, Riordan’s pond......--- 300 || New Mexico: 

Reswell, Jones’s pond.....--:--2-.--- 300 Wagon Mound, Culley’s pond......... 100 
TyronesWINison7S| PON scene coe et 300 || New York: 

Tllincis: Walden, Wallkill Rivers... sacemee oe: 450 
Carbondales Allen’silakero 7.2 sass. --2 200 || North Carolina: 

Indiana: Belmont, Catawba River, South Fork. 150 
Blocher, Fountain Farm Pond.......- 250 Browns Summit, Pleasant Pond...... 150 
Charlestown, Kraft’s pond.......-.--- 259 Cary, Pleasant’s pond). -- 5-52s-.-capeinct: 150 
Mikhart, BlkhartRiver..s2/.:---5---- 809 Cherryville, Lackey’s pond.........--- 100 
Gentryville, Maple Grove Pond....-.-. 250 Jonesboro, Loyd’s pond....-.....-.--- 300 
Marion, Mississinewa River......-.--- 1,000 Kinston, Loch Lily Pond............- 400 
Mount Vernon, Shady Dell Pond...-- 150 Little Switzerland, Davis’s lake.....-- 300 
Wastulasehumberibaket sage cee en = = a 1, 200 Monroe! Quarry Lake... 2s---.c2.-e---- 150 
Washington, Veal Creek Pond.....-..- 250 Newton, Bridges’s pond....... 100 
White Pigeon, Stone Lake.........-.- 700 Bridges’s pond No. 2 100 

Kansas: Southern Pines, Brookdale Pond...-.-.- 200 
Jetmore, Pawnee Creek........------- 100 Summerfield, Robinson’s pond......-- 150 

Kentucky: Taylorsville, Mesimore’s pond......-.- 100 
Bowling Green, Brushy Fork Creek... 300 || Ohio: 

Clear Fork Creek... .-. 250 Mikron Walkenldar cemnctieciemesst neers an 400 
Covington’s pond..... 100 Bidwell, Jones’s pond... ......-2--- 300 
Gasper River)... 20 200 Cleveland, Garfield Pond...........--- 100 
Schneider’s pond. ...- 250 aOUSTIO® sateen accin ce 400 
Cadiz, Caseys'Creek:-.- 22... 22-5... - 300 Columbus, Big Darby Creek.....-.-.-- 2,000 
Danville six Riverascscsacee <= <9 -- 500 Little Walnut Creek......- 1, 500 
Eminence, Banta’s pond.....-.-------- 250 Garrettsville, Silver Creek Pond....-... 100 
Hrlanver Springebonds spe -s.-s2s- 100 Palmyra, Jones’s pond ......--.:-:.--- 400 
Greenville, McClellan’s pond....-.--.-- 400 Washington Court House, Green’s pond 400 

Guthrie, Bland?sipondc.--. so. c----- 200 Perrill’s 
and’s pond No. 2..--.----- 150 pond!-. =. 200 

Downers pond\se oe. ss--=--- 200 || Oklahoma’ 

Heidelberg, Kentucky River.......-.- 500 Comanche, Lockett’s pond...-.--..--- 150 
Hopkinsville, Little River, West Fork. 300 Cushing, Lawson’s pond.........----- 150 
Johnson Junction, Hart’s pond....-..-- 100 mids Harshys ponds seeseremisccceeeace 100 
Lexington, Lake fllerslie No. 3.....-- 500 Brederick, ittle’s lake..--.-----.---.- 400 
Lake Ellerslie No. 5....-..- 500 Guymon, Barks/s;ponde.. 2. --- 222 --=- 150 
Louisville, Wooldridge’s pond.......-- 100 Jet Silver Makes o< 5 c-6 asmececisiecineioc. 150 
Nicholasville, Taylor’s pond......-.--- 250 McComb, Klinglesmith’s pond....-.-.- 100 
Nolin, Crescent Pond <.\5..--=-2----=- 250 Maud) Buckler’s pond!2----4--2--.---<- 200 
Panis) MaplehurstuPRondee.. 2 se—s2---- 200 Oklahoma City, Shepherd’s lake....-- 150 
Princeton, McLinns Lake..-.-.-.... =e 200 Pauls Valley, Spring Lake.......-...- 200 
Richmond, Garrison’s pond ae 200 Rocky, Lawhon’s*pond. =.-2---------- 100 
Stanford) Becks: pondisscec ce <s soo. ares 100 Sallisaw, Ball Knob Pond......--...-- 300 

Louisiana: Shattuck, Kelen’s pond..........-..-- 100 
New Orleans, Soldiers Home Pond... - 100 Snyders CleartWalkes = sce a-ceceeess- oe 400 
Pelican, Chinquapin Lake......--..-- 100 Stillwell elon Wakes cece cissiecee sce 300 
Sorrento, Opdenweyer-Fisher Pond... 100 || Pennsylvania: 

Maryland: iBostonMEHanper’s PONd s- cae scene eis 100 
Great Falls, Potomac River....-.....- 2, 800 Curry, Meadow Branch....-..-------- 500 
Monrovia, White Oak Pond........... 100 Du Bois, Hillcrest Pond..-.....------ 100 

Minnesota: Lebanon, ae rule Cees re 

K * ount Gretna Lake........ 
Bohestar, Zumbro River, South 300 Ligonier, Loyalhanna River....-....-.- 400 
(Cigeites a Rete ee ee Rae eee Bowland, Lackawaxen River 300 
South Carolina: 
Aberdeen, Athens Creek........---.-- 1, 200 Anderson, Brogoa Mill Lake.......-.. 200 
Bartlahatchie River.....-..- 1, 200 Creamer’s pond.......----- 100 
Jones Creek.......----.---- 1, 200 McLeskey’s pond.......-.- 100 
Stonewall Creeks itee cs 5: 900 Snipes’s pond = Sees 100 
Como, Trotter’s pond..........------- 150 || Bradley, Hickory Pond.............-- 200 
Foster, Ratchford’s pond.......-..--.- 200 Rock Spring Pond..........- 100 
Knoxville, Cobb’s pond....-.....---.- 100 TWaill@ Wik O1NG Gene eee 100 
Louisville, Suttle’s pond.........--..- 100 Cheraw, Knight’s pond........-.----- 150 
McComb, Illinois Central Lake... -._- 200) WexClover, Hanis/spondiseseeae eaNeae 300 
McDonald, Watkins’s pond.......-..- 100 Greenville, Berkshire Hills Pond....-- 300 
Osborn, Willow Pond........-.-...-.- 100 Holly Hill, Rowser Lake........ 600 
Pocahontas, Robinson’s POU eee areter = 100 Laurens, Ramage’s pond..........---- 100 
Reform, Brooks’s pond... ...--..------ 100 Monetta, Mill Creek.....-...-...------ 200 
Ripley, Yancey’s pond........--..-.-. 200 || Rock Hill, Aragon Cotton Mills Pond.. 250 
Shuqualak, Jones’s pond.............- 200 Crockettelbondese esses 250 
Willow Hill Pond......... 100 St. Matthews, Wanamaker’s pond..... 600 
Tupelo, Park Lake...........-.:...--- 1,300 Sumter) Cains) pondsaesstes teen cae 250 
West, Johnson’s pond..............--- 250 || South Dakota: 

Missouri: Bellefourche, Redwater River-.-.-....-- 250 
Cascade, Clubb’s pond.........-.-.--- 200 Philips slovekss) pondensseesseers seas. 250 
Lanagan, Edgewood Farm Pond...... 400 Webster, Enemy Swim Lake.........-. 500 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


ROCK BASS—Continued. 


ier re Finger- eRe Finger- 
Disposition. lings. Disposition. lings. 
Tennessee: Texas—Continued. 
Bethel Springs, Hester’s pond ........- 300 Mexia, Kennedy’s pond............... 50 
Cedar Hill, Red River, Sulphur Fork. 500 Miles, Smith’s pond........ Q 50 
Chattanooga, Montague Clay Pits....- 400 Pecos, Montgomery Pond... 53s 50 
WNorristibaket oss seer ce o- 900 Orchard Ponds es) < 2. feces 50 
Clarksville, Red River................- 200 White House Pond............-. 50 
Halls, Halis'Pond: $203 100 Rogers\ibake Minnioes soecs conc sas cen 50 
HMallisipondteeseeeccer scree ene 100 San Antonio, Medina Valley Pond.... 500 
La Follette, Dare Creek............... 100 San Marcos, Ble Pond... i>. sec 2.02. 75 
Martha subbispondinssss---eceeeme 200 Santa Anna, Cherry’s pond........... 75 
Mason, Walsedge Pond.............-.- 100 Truscott, Coffman’s pond..........-.- 50 
Milan: Huqua’sspondsses.-acssnes se ene 100 Weatherford, Grant’s lake............. 50 
Mount Pleasant, Big Bugbee Creek, Whitewright, Plot Grove Creek....... 100 
Wiest. Pork ..-2..2 300 || Utah: 
Sugar Creek, West Ogden, McComie’s pond............--. 200 
Monk Sa56. Syeeecee 300 |) Virginia: 
Stanton, Wright’s pond............... 100 Beaver Dam, Bartlett’s pond.........- 325 
Union City, Miles Pond............... 100 Culpeper, Mountain Run. ............ 2,000 
Tazewell, Parker’s pond............... 150 Drewrys Bluff, Kingsland Pond....... 150 
Walling, Prater’s pond..-----......2.. 200 Dunn Loring, Willowmere Lake.....- 100 
Wartrace, Wartrace Creek............. 300 Gordonsville, Baker’s pond. .....-.-.- 300 
Texas: Howardsville, Dornoch Pond. .....-.- 750 
Big Spring, McKinnon’s pond......... 100 Sunnyside Pond.. 2 1, 250 
Brenham, Brenham Club Lake........ 200 Orange, Cloverdale Farm Pond. ...... 300 
Cooledge, Jackson’s pond.............- 50 Marshall’s ponds 5. .------ <== 100 
May ests pondinenem necseseee 50 Mountamenine see ceeeecee 100 
Denison, Waterloo Lake.............-. 200 Providence Forge, Skidmore’s pond... 300 
Hiddy GinP ond ee eessee ees ce scene aeee 50 Rock Castle, Dungeness Pond........- 200 
Mate; Kalesipondss-ccccroscacuscene cs 50 Stuart, Round Meadow Creek......-.-. 600 
Greenville, Burnett Pond............- 100 Thaxton, Tce Pond sence asseeececeeee 150 
Dudding’s pond..-........ 50 Sr 
Loraine, Thompson’s pond.......-.... 50 Motal@ se <5. owen -aaebasec ancenee 78, 045 
Lyons, Uhlig’s pond.........-........ 50 
@ Lost in transit, 4,570 fingerlings. 
WARMOUTH BASS. 
Fingerlings, 
Disposition. yearlings, 
and adults. 
Maryland: 
Great Ralls Potomac Rivers s< cack oz, sess Bane arse ae et ene eo eee 1, 085 
SMALL-MOUTH BLACK BASS. 
Finger- iam 
7 ? 
Disposition. Fry. Hinge, he Disposition. Fry. | yearlings, 
| hts and 
sae adults. 
Arkansas: Connecticut—Continued. 
Mammoth Springs, Spring Manchester, Marlborough 
FUIMOL! oo oo Se sata eee Sees Cece ye 800 Pons :c0 0S | sa eee 300 
Connecticut: Porter Pond =s|heeeseee 150 
Bantam, Bantam Lake.....].........- 300 Newtown, Taunton Lake. .-|.........- 450 
Berlin, Hart Pond..........|.......... 450 || Norwich, Beach Pond......|.........- 73 
Bridgeport, Hillside Pond..|.......... 300 Mon ese ond: 528. |seee sees 73 
Darien Gants pond eyes eeee ee ee 150 Oxoboxo Waker ss| so. cemene 146 
East Haddam, Lake Bashau].......... 791 Ridgefield, Round Lake....|.........- 300 
East Hampton, Lake Poco- Thompsonville, Trip Ham- 

TOPRU Be eee ae emer 904 MOnROnd 22s — 5245 4ee ee |) ee ee ee 219 
Granby, Cranberry Pond...|........-- 300 Torrington, Highland Lake.|.........- 450 
Greenwich, Sabine Pond....|........-- 100 Waterbury, Great Brook 
Hartford, Lake Tarramug- Pond 252 gore cleceeceneee 300 

ALC RE See esneen aan So Ac\ scoparia ne 300 Hitchcock Pond |22-. 22 2.22 450 
Manchester, Globe Hollow Lake Quassa- 


Pond Sah). -- 2... Gates Sees oe eee 300 pag: 265225 S| eee 1,050 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SMALL-MOUTH BLACK BASS—Continued. 


Disposition. 


Connecticut—Continued. 
Wilimantic, Lake Wam- 
PUMPAU As oe nicues onsen 
Colorado: 
Arboles, Piedra River 
Tllinois: 


Indiana: 
Anderson, White River 
Columbus, Driftwood River 
Goshen, Elkhart River-.... -- 
Hamilton, Fish Lake. ...-... 

Terry Lake..-.-.- 
Richmond, Whitewater 

RIV essence 
Whitewater 

River, Nolans 

Fork 


contee 
North Bridgeton, Long Lake 
Maryland: 
Great Falls, Potomac River. 
Massachusetts: 
Great Barrington, Harmon 


Lake. . 
Huntington, Westfield 
River, East Branch 
Lee, Greenwater Pond....-. 
Laurel Lake. .......-.. 
Lower Goose Lake. ... 
Shaw Pond.........-.. 
Stockbridge Pond 
Upper Goose Pond... .. 
Lynn, Upper Pond 
Newtonville, Bullough’s 
PONG a <cis seek aweeee A 
Webster, Lake Chaubuna- 
gungamau 
Winsted, Lake Marguerite. . 
Michigan: 
Alpena, Long Lake........- 
Athens, Notawasippi River. 
Beulah, Crystal Lake. ..--.-. 
Big Rapids, Chippewa Lake 
Bridgeport, Sylvan Lake. .. 
Brighton, Woodruff Lake. . 
Buchanan, Clear Lake... --- 
Charlevoix, Pine Lake....-. 
Pine Lake, 
South Arm... 
Chelsea, Stapish Lake 
Clarkston, Park Lake.....-. 
Clyde, White Lake 
East Saugatuck, Gosshorn 
Lake 
Ellsworth, Harwood Lake. . 
St. Clair Lake... 


cE Finger- Bree 
Fry. pines, year, Disposition. Fry. {yearlings 
lings, and a 
adults. on 
adults. 
Michigan—Continued. 
Farwell, Dead Man Lake... 500 
MRA 450 Glass Lake........ 500 
Jimmy Wau Lake. 500 
Bcaiajsis aaicinve 300 Grayling, Portage Lake.....}.......... 500 
Greenville, Blue Lake. .....].......... 500 
sescceee te 125 CliffordiWakes2|be5 222: 352 800 
Se nese se 150 Comoplakes s.22|Go- 25-22 500 
LTS Rice 250 RISHNG AC Or encase tonnes oe 800 
Sanderson Lake |.......... 800 
betes. Se 500 Thomas Lake...|.......... 800 
Murnksbakesoece|-- sete ence 800 
eRe raee 250 Woodbeck Lake|.......... 600 
See 220 Hastings, Carter Lake......].......... 125 
Po tooeee 250 Gregory akes--s|Soseecncac 125 
Pe eeeeceas 250 Head ake: 225-2 |sihesccees 125 
SEs eee 125 Meech hake nsec sos see one 125 
Ion eyvakelaeseas|meeemsee oe 125 
Seseekidace 200 Middlebakesa--4|2-2 4228-00 125 
Mixer Wakes sce|Saceeesese 125 
Pine Lakes j=.-ce|bo. cet bees 125 
Baer eee 200 Podunis baker. 22Pass.o.- 5. 125 
Pond Lily Lake. .|.......... 125 
Se cieje Meee 400 MannerseakOe- ccc |scwecweece 125 
TMalsoneWakewsese- |e sees ece 125 
Se osesei0d2 600 Highland, Lake Dunham...|.......... 1, 500 
peeesea: 300 Hillman, Brush Lake......-|.......... 250 
Bia stanees ate 100 Dishaw; bakes 2 s.|seenceseos 250 
are enpace 100 Jackson Lake. ....|.. 250 
Leeches Lake. ..-- 250 
Rush Lake. ... : 250 
45000 WP eee se Valentine Lake...}.... < 250 
AN OOO! |Heeicmaecia< Holland, Black Lake... .-.-|......... 250 
Molly; Bevens, Lakew- -5-v-|ccectenene 500 
REE Sores 2, 060 Mallett Wakeno--sccibseseucess 500 
Indian River, Upper Twin 
TU BIE Capa oieee ree cise paterrtcro| terete lois iee 500 
aS tcttelain H8 300 Jackson, Portage Lake......|.......-.. 250 
Vandercook Lake .|.......... 250 
Sect eewaee 300 Lake George, Lake George. -.|.......... 500 
Shingle 
BE inet, 300 Lakes sas. ncieetscace 500 
Lapeer, Nippissing Lake... .].......... 800 
Soraeneee 300 Skinner Wake. 2.24) o255.225 600 
Lawrence, Reynolds Lake. .|.......... 250 
Renissitenies 565 Leonard, HolioMakewtess. grat. od: 1, 200 
2000! |lscrciciac steie Lovells, Shoe Pac Lake...-.-!.......... 500 
O00) feris- canes Marcellus, Howards ville 
24000) Ills 2 Sodeeies Mill Ponds 262 sceeeeee 250 
DO00 | eececeeees Mouismliekercecltecemsacee 250 
4, 000 50 Rocky; Rivers seeeeeeoee 250 
24 000))|Seac ce cseee Marshall, Lyon Wake: 2522). 2)5252..c.a6 250 
PO00 [Pasco neens Niles, Dowagiac Creek......|.......-.- 500 
St. Joseph Riviers-<=<|5) sce. .ue 500 
scuseoh soe 300 Northville, Corley Lake. ...|.......... 500 
Oxford, Big Fish Lake... .. 800 
aeeieeietaars 450 Davison Lake.. -.-.- 400 
Rss woafiteee 450 Ramona, Diamond Lake. ..|.. 250 
Rose Center, Arnold’s pond. 300 
BS « asheakie 500 Buck Horn 
sametan Se 200 PONG aiatéc 5a Se isenias tee 600 
wedetecser. 1, 500 Bushutakes | Saseec- s2- 600 
Psa seh bi 750 @haseillaker =2|S5enaece 600 
3000) 22 xrl= eie<.- Craftstbakes.:|-nss<cec. 600 
swe eee 800 Downing 
cea benSin 250 Wakeoo2 bless occas 600 
Seepeetee 250 Elliott Lakes s|2ss22--2-= 600 
Kslerlakess2-|eeceseoce- 600 
PEt cisesae 250 Good Fellow 
RS ana /ar 250 Bakeltyy.</3.2|Baaccts.ce% 600 
ees te 600 Green bake =z: |F sen. 300 
EseGinaeb ed 500 Hankinson 
ake: soc. <taleicocuekeee 600 
b arsjaaerpies 250 Harnis Wakes. |S2caeds.-5- 600 
nena vsiziehrackee 250 Highfield Lake].......... 600 
ASaaasccee 3, 000 Homepiakes=.|se- coq -\-- 600 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


SMALL-MOUTH BLACK BASS—Continued. 


Disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Fry. 


Michigan—Continued. 
Rose Center, Kelly Lake. 
Melvin Lake. . 
Mud Lake. ... 
Randell Lake. 
Round Lake. - 
Taylor Lake. - 
Winter Lake. - 
Shelby, Stony Lake......-- 
White Cloud, Big Robinson 
WaKkeee Stes s -ccs- cee 
Missouri: 
Neosho, Shoal Creek.. - ----- 
Ritchey, Shoal Creek ....--- 
Rolla, Smith Spring Creek - 
Montana: 
Kalispell, Church Lake. --- - 
Emmert Lake.. 
Somers, Horse Shoe Lake. . 
New Hampshire: 
Antrim, Gregg Lake... .-.---- 


Concord, Contoocook River - 
Meredith, Lake Winnepe- 
Sauk COSepeerin-ceeaeeeeree 
New Jersey: 


Andover, Goodale’s pond. . 
Blairstown, Sucker Pond. - 
Boonton, Green Pond ....-- 
Hacketstown, Al) lemuchy 
Pond 
Musconet- 
cong River 
Basin. 2 ee 
Mays Landing, Lake Lenape 
Netcong, Budd Lake... .--- 
Princeton Junction, Carne- 
PIO MU AK Ore oe cael a 
New Mexico: 
Raton, Throttle Pond....-- 
New York: 
Addison, Canisteo River.. 
Tuscarora Creek -- 
Arden, Cranberry Lake... 
Brewster, Peach Lake.....- 
Cambridge, Hedges Lake... 
Lake Lauder- 


Craryville, Copake Lake... -| 
Seat Valley, Lake Geor- 
ieee White Cap Pond.. 
High View, Shawangunk 
Kill iver. c-ct aso 
pares ClearJunction ,Osgood 
KG rics Nec eccnassa eae 
Middletown, Wallkill River 
New Rochelle, Water Com- 
pany Reservoir..........- 
Rochester, Poplar Pond. 
Salem, Lake Cossayuna. . 
Syracuse, Cazenovia Lake. - 
Cross. Lake-..-.- 
Otisco Lake..-...| 
Skaneateles Lake. 
Tully Lake.....- 
Troy, Babcock Pond....... 
Ulster Park, Lake Esopus-. 
Walden, Wallkill River..... 
Wayland, Loon Lake....... 
West Point, Round Pond... 
North Carolina: 
Asheville, Lake Fernhurst. . 
Carey, Waldo’s pond.....-. 
Catawba, Piney Woods 


Disposition. 


North Carolina—Continued.. 
Flat Rock, King’s pond..... 
Hickory, Catawba River.... 
Hope.¥ Mills, Little Rockfish 

TOOK: S555. ee eee 
Horse Shoe, Mills River - - 
Lakeville J unction, Pump- 

kin Creek 
Murphy, Hiawassee River. . 
Ohio: 
Columbus, Alum Creek..... 
Big Walnut 
Creek:i 222 
Olentangy River 
Baioto River. . 
Garrettsville, Camp Creek 
Ponda coecem as eee 
Newark, Brushy Fork 
Creeki4< cjece-ccies 
Raccoon Creek. ... 
Urbana, Twin Lakes.....-- 
Wilmington, Porter’s pond. 
Xenia, Little Miami River-. 
Pennsylvania: 
Atglen, Octorara Creek..... 
Bedford, Raystown Branch. 
Centralia, Roaring Creek. . 
Columbia, Chichies Creek... 
Denver, Buchers Dam...... 
Meeds Runes. =n. 
Stony Runes 
Franklin, French Creek...-- 
Greenville, Big Shenango 
IRAVORessecese = 


Rveneen oa acee 
Hanover, Conewago Creek. . 
Hosensack, Hancock Pond.. 
Huntingdon, Raystown 

Branch rs sse- sec ee lets 

Indian Creek, Indian Creek. 

Lebanon, Bohrs Ford Pond. 
Bohrs Ford Run.. 
Gerhardt’s pond... 

Gray’s pond 

Kline’s pond..... 

Light’s pond...-. 

Mish’s mill pond... 

Strack’s lake. .-... 

Swatara Creek... - 

Union Water- 

works Lake. ... 

Wellman’s pond .- 


Lititz, Cocalico Creek. ....-- | 


Meady ille, Conneaut Lake. . 
Meehoopany, Susquehanna 


IRiiveria. sass eekee ee ener 
Montoursville, Loyalsock 

Creeke.3. coco cn caseeer ae 
New Brittain, pet ae 

@reek 25555 5a seeceee eens 
Oaks, Perkiomen Creek... 


Oil City, Allegheny River.. 

Philadelphia, Upper Darby 
Créck tae sciese eee 

Reading, Tulpehocken 


Cc 
Spring City, French Creek. . 
Pickering 
Creek: 22.522 
Swamp Creek.. 
Standing Stone, Susque- 
hannaphiver:-.-s-4-see- = 


R ivers oso pase~ ceteeeeeee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SMALL-MOUTH BLACK BASS—Continued. 


Finger- recs 
Serre lings, year- SOME a gS, 
Disposition. Fry. lings, and Disposition. Fry. yeatlines, 
4 an 
adults. adults: 
Pennsylvania—Continued. Vermont—Continued. 

Thompson Station, Alle- Miles Pond, Miles Pond... . ANOOO! | seeisentatee. 
gheny River, Thompson Montpelier, Curtiss Pond... SxO00H| Ses ese ae. 
Rid yeteetr. bt 5 baton) wert ts 250 || Rickers Mill, Rickers Pond.| 3/000 |.......... 

Uniontown, Gorley’s lake...|.......-.- 200 Rocky Point, Groton Pond. AH OOO) || Soeacscens 

Sandy Creek...|.......--- 200 Swanton, Lake Champlain..|.......... 1,200 

West Chester, Brandywine Vergennes, Little Otter 

j Lake vet Sass seus 100 Creek: 2ees 25. eheet aks 200 

Lenape Lake.|-.....-.:- 300 ae Otter. Creeks sees |sae- aces 200 
Wilkes-Barre, Spring Lake..|.....-...- 125 || Virginia: t 
Rhode Island: Ashby, Shenandoah River.. 51000" |bedetgestc 

Clear Liver, Wallum Lake..|.......... 150 Bentonville, Shenandoah 

Providence, James Pond....|.....-.... 150 River. sac dssen osese ees 6 (0.000) | Boson oceae 

Wakefield, Silver Lake. ....|.......... 173 Millboro, Cow Pasture 

South Carolina: j IRIVOPS <2 )52)nc cece eee te 50004 | Seieeetes 

Cheraw, Beaver Creek.-....)...2.----- 200 || Washington: 

Buck Hole Creek. .|.......... 100 Kahlotus, Washtucua Lake.}.........- 120 
South Dakota: Spokane, Liberty Lake.....]........-. 480 
Bellefourche, Bellefourche West Virginia: 
WAKKG |. Sacccticeccee ca. teen | SSS Seeeee 300 Sheldon, Elk River......... 5; 000) |Naeses eee 
Tennessee: Wisconsin: j F 
Clarksville, Red River-.....|.......... 200 Grand Rapids, Wisconsin 
Vermont: EUV CEE anc citar eenee sane <5] See ee ee 2, 000 

Barton, Parker Pond....... BA Oa) eee eis Star Lake, Lake Laura. -.--|.......... 500 

Canaan Wallis; Ponder. ses |ecce ose nce 200 Starslake ees cee Se 500 

Hardwick, Little Hosmer Wyoming: 

Rondsaleeees AS OOO RE ee. Cheyenne, Fort Laramie 
Valley Lake. ... Ax OOOH SeEAe a See Ponds. ss. ss Se A 150 
Lakeside, Groton Lake..... 4000) |b Ss22. = 
Lyndonville, Center Pond-. 420008 |2o eee Ses Total @5.5255.\2232e see 91, 000 96, 745 
a Lost in transit, 1,856 fingerlings. 
LARGE-MOUTH BLACK BASS. 
| 
Finger- Finger- 
lings, lings, 
Disposition. yearlings, \ Disposition. yearlings, 
and and 
adults adults. 
Alabama: Alabama—Continued. 
Abbeville, Choctawhatchie River... -.. 80 Burksville, McCarty, Pond: ..-- 2.2... 150 
Viarm’?s pondess =. 4265-2 20 @alcis) Kellys Creeks. seme eaneee seer 200 

Albertville, Barrontine’s pond.-.. - - 100 Capps, Alexander’s pond........=..--- 40 

Alpine, Wewoka Creek.........-....-- 60 Choctawhatchie River, East 

Andalusia, Knox’s pond......-..-.-.. 30 Branchizs=... ss552 bese == 25s 20 

Oliver's pond-ss2 7. -2 25245 . 50 Roberts’s mill pond........-.-- 20 

Anniston, Lake Keefer........--..-.-. 100 Castleberry, Etheridge’s pond......... 150 

AShby, oix Mile! Creekiesee ss seeckr - 10 Centerville, Spring Hill Pond.......-. 25 

Bay Minette, Irwin’s pond....-....... 109 Citronelle, Manns Lake............-.--. 300 

Bellwood, Vaughn’s pond...........-. 30 Clanton, Foshee’s ponds s-222 ew fees. 10 

Billingsley, Foshee’s pond.......-...-. 25 Mimisipond 2252-84 2-e ee. 10 

Birmingham, Number 7 Lake.......-. 150 Clayton, Brown’s pond......-..--.-... 10 

Number 12 Lake.... . - 100 Kennedy’s pond......-..--.- 10 

Village Creek Pond..... 150 McNab’s pond...:-....----..- 10 

Blocton, Blake’silakescace2- 422-4... 10 Robertson’s lake.........-.-. 10 
RN SiCreekK 2.3 ieagelekeesae 10 Clio, Brock’s mill pond.....--.--...:.- 10 
Reynolds’s pond......-..-... 10 Corduroy, .WestWakes2e246 soeeee- 300 

Sehultz Creeks sass isee 10 Drewry, Halter’s mill pond--........-.. 150 

Blocton Junction, Bibbville Pond..... 10 Duke; see's ponds... Sedat seer ee 100 
Giles *Rond2222-43- 10 Elamville, Burke’s pond..-..:..---.-- 19 

Booth, Hauser’s pond........--.---.-- 25 Elba, Hams milljpondes-Ssss25-.---- 10 
Whitewater Pond............. 50 Murricane Wake: s2see-essase 30 
Borden Springs, Terrapin Creek... ..-. 300 Lake Henderson..........-..--. 50 
Brewton, Burnt Corn Creek... .....-. 300 Phullips/sipondeeessse=- seen a. see 50 
Weavers ponds) 22825 235 150 Sawyer’s mill pond.......-..-.- 20 
Brierfield, Little Cahaba River......-. 10 Tates Old Mill Pond....-....... 20 
Mahan Creeks). 32282835 10 Eoline, Johnson Mill Pond.......-.... 50 
Mahbery/Creeksecsccss5. 3-22 10 Murphy's pond....-- ee Seee Ss 25 

Shoals; Creek ccss-pec cise cr 50 Eufaula, Guice’s lake............-.-..-. 10 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults. 
Alabama—Continued. 
Eufaula, Whitlock’s pond.-.-...-...----- 10 
Evergreen, Deming’s pond......--.-.-- 200 
Herrington’s pond....--.--- 300 
Shipp/s ponds. 822-2 5-222 300 
Fitzpatrick, Pickett’s pond--.....-.--- 10 
Five Points, Avery’s pond......-.---- 10 
Blorala; Lake Jackson..<--..-.2--2---- 610 
Florence, Big Cypress Creek... --.------ 300 
Mussel Shoals Canal....----- 200 
Gadsden, Big Cove Creek.....-.---.-- 100 
Black Creek Pond..-....-.-.--- 100 
Glenwood, McDougall’s pond No. 1... 40 
McDougall’s pond No, 2... 30 
Goodwater, Hatchett Creek. -...-.-.-- 30 
Jaynerwakeien--c.--25-22 10 
Kennedy Eddy....-..-.-.- 10 
Ross Mddyisesees-e-er te 10 
Wildcat Creek......-.-.-.- 10 
Greenville, Barganier Mill Pond...-..- 150 
Mosceley’s mill pond....--- 150 
Pine Barren Creek..-...-.-- 200 
Sirmon’s mill pond.....--- 100 
Gulfcrest, Holly Glen Pond...-...-..--- 150 
Hardaway, Gregory Lake.......---.-- 10 
Headland, Money’s pond......-------- 20 
Phillips’s pond.........-..- 40 
Hodges, Dollar Creek..-......-.----.-- 250 
Inverness, Jenkin’s pond......---.---- 20 
Jacksonville, Treadway’s lake.-.-......- 100 
Johns) Bie Blue Creekss-see oases 300 
La Pine, Davis’s pond......-...------ 40 
Ipanford:sipond=-- --e=-e eee 40 
Letohatchee, Cold Spring Pond...-..-.- 75 
BH imiPondeeeee sss é 75 
Garnett Mill Pond......- 75 
Willow: Pond’. 2-=.-2.- 75 
Lineville, Smith’s lake.........-..-.-- 50 
Longview, Lake Adams...-....--.-..- 10 
Stewart Lake....---.-..-.- 10 
Lowndesboro, Wooten Pond....-..-..- 100 
Marbury, Thompson Lake..-......-.-- 10 
Marvel, Savage Creek.........-------- 10 
Midland City, Blakum’s pond......-.. 40 
Millry, McLemore’s mill pond...-.....- 200 
Martin’s mill pond........---.-- 200 
Mobile, Halls Mill Creek......--.------ 300 
kakelHiurieoseo =.=... chen e sees 200 
McGowin’s pond........---.-- 100 
Montgomery, Cobbs Ford Lake.....-- 30 
MilliCreek..<.-s 5 s=seecce 50 
Moundville, King’s pond........------ 100 
Naftel, Mineral Pond...........--.-.-- 50 
Oakwood Pond........-.---- = 50 
Oneonta, Allgood’s mill pond... ...-.- 100 
Little Warrior River........ 100 
Mill Creek: . 5.5.5. Sag-0 52) é 200 
Perdido, Thornley’s pond.-.....---.--- 100 
Pine Apple, Minerai Spring Lake....- 150 
Prattville, Bell’s pond........-...---- 75 
Mill Pond See eene ee yon 75 
Smith?s pond sases- =e <2 75 
Tucker’s pond.-..-...---- 2a 75 
Ragland, Trout Creek.......-..-. .--. 200 
River Falls, Gantt’s pond....-.-.....- 60 
Rock Run Station, Hurricane Creek. . 300 
Russellville, Burgess’s lake 125 
Samson, Bruson’s pond...-..------ = 50 
Sanie, Margaret Lake........-.--- on 400 
Selma shvey ie ONG ja. oc eee ts eae 100 
Speigner, Shelton Bprae Ponds. 222% 20 
Sprague; Horn: Pondisss92- sees ee eee 50 
Stanton, Big Mulberry Creek........-- 300 
Sylacauga, Prather’s pond......-...-- 10 
Thomaston, Thomaston Lake......... 100 


Disposition. 


Alabama—Continued. 
Tredegar, Tredegar Lake.............- 
Troy, Dickmson’s pond 222+. 5----2+- += 
Henderson’s pond......-------- 
Henderson’s pond No. 2 ...----- 
Youngb ood Mill Pond.......-.- 
Tyler; Ddward's poridle 22 iess52 223-22 
Edward’s pond No. 2..-..--.---- 
Lambright Creek........-.-..-- 
iyson; OilmallpPond 2222-1. ae ee =eree 
Union Springs, Lee’s pond......-.---- 
Place’sipond..-/2-<. .se 
Vinegar Bend, Escatawpa River-..--- 
Welch, Chicksanoxsee Pond....---..--- 
Wetumpka, College Hill Pond.....--- 
Hillside Pondese. + ss-cs-- 
Robbins’s lake. ...-.------ 
Wilsonville, Beeswax Creek..---.-...- 
Arizona: 
Flagstaff, Mormon Lake.......-....--- 
Holbrook, Becker’s lake....-..---- : 
Lyman Reservoir... - E 
Woodruff Lake...........-- 
Wickenburg, Hassayampa River Pond 
Arkansas: 
Brentwood, White River, West Fork.. 
Clow Station, Sampson’s pond........ 
Graysonia, Antoine River......-..---- 
Harrison, Crooked Creek.. ...----.--- 
Heber Springs, Little Red River.....- 
Helena, Blue Hole Lake.......-......- 
Leslie, Little Red River, North Fork.. 
Magnolia, Askew Pond..........-..--- 
Wihiddonspondtesec-eese5 
Mammoth Springs, Myatt River-.-..--- 
Spring River...-.--. 
Olan iKeolonsliaker cae ee ceeoreeeeeee 
Prairie Grove, Illinois River.......-.-.- 
Readland, Grand Lake........-.-..-.- 
Shirley, Little Red River, Archie Fork 
Stephens, Haynie’s pond.....-.--.---- 
Wickes, Ozark Spring Iake.........-- 
Wilmot, Lake Enterprise......--...-- 
Colorado: 
Brighton, Thompson’s lake. . - 
Durango, Animas River.....-.- see 
Chapman’s lake. .........--- 
Wallianis?s\pondes: 3282-22 
East Lake, Schradsky’s lake.....-..-- 
Fort Logan, Rucker’s lake....-.-.-.-- 
La Veta, Wahatoya Lake. ....-......- 
Loveland, Alford’s lake............--.- 
Bonnell’s lake.2- 3-2-2. 5-25 
Guardbakes2ess ee eee 
Home Supply Reservoir.--. 
Ryan Gulch Lake.......--- 
Milliken, Morgan’s lake............--- 
Miramonte, Carter’s lake......-...---- 
Walsenburg, Coler Lake.......--..-.- 
Elks Club Lake.......-- 
Lake Meriam.-.......--- 


Connecticut: 
Bantam, Bantam Lake.......----.-.--. 
Tariffville, Farmington River.......-- 
Mystic MongiPondtent.n22.5)- s22e sass 
South Kent, Hatch Pond............. 


Delaware: 
Houston, Wilsons Mill Pond.........- 
District of Columbia: 
Washington, Rock Creek.......-.-.--- 
Florida: 
Altamonte Springs, Lake Adelaide. - -. 
Fort Myers, Caloosahatchie River. ...- 
Jupiter, Loxahatchee Creek. .......-.. 


Finger- 
lings, 
yearlings, 
and 
adults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Georgia: ; 

Atlanta, Capitol Aquariam 

Augusta, Butlers Creek... .. 

Bartow, Unplet Pond): s2-225--2222-. 

Hawkinsville, Duke’s pond.........-- 

Lagrange, Callaway’s ponds..-......-.- 

Newnan, Pearl Spring Lake.........-.- 

Norwood, Bradshaw’s pond......-..-.- 

Ray’s pond PRs em seer erie 
Rock Creekes% Uissscate-< 
SWall’S PONS. 232s. cleo em 

Roberta, Highland Pond........-..-.- 

Stilson, Ogeechee River.........--..-- 

Sylvania, Walker’s mill pond....--..-.- 

Thomasville, Oclochnee River. .-..--.- 

PebbleMakes: 2.5. 2-se-: 

Waynesboro, Brier Creek.......------ 

McBean Creek......-..- 

Wellston, Lewis’s pond........-.---.- 

Zebulon, Parker’s mill pond.........- 
Idaho: 

Addie, Monaloha Lake........-..-.-.- 
Queendbake sso. eciste cccee ce 
Robinson’s lake. .....--.------ 

Genesee, Brigham’s lake............-- 

Priest River, Hager’s lake.....-.....- 

Illinois: 

Aibion; Brick Co. Pond 6... s---2--<-- 

Alvin, Vermilion River, North Fork . 

Assumption, Lake Falk 

AULOras OX Rivers. - © -j.-\22- 2 

Barrington, Bangs Lake 

Belvidere, Kishwaukee River.......-- 

Benton, Seeber’s pond....-..-.-....-- 

AWiar Gla kee soe ws ccerecworn nthe 
Walliams/sipond_ se... <=: - 
Brighton, Stubblefield’s lake.-.......- 
Carbondale, Easterly Lake.-.-.-.-.--. 
Maylom Wake sseesne-<s- =< 

Thompson Lake....-..--- 

Carlinville, Beaver Dam Lake........ 

Carrollton, Elm Grove Pond........-- 

Casey, Weaver’s pond........... ae 

Chicago; Dead Wake ie. espe eens ae 

Clay City, Valley Spring Lake.....-.. 

Coulterville, Coal Mine Lake.........-- 

Tilinois Central Lake. -..- 

Crystal Lake, Crystal Lake........... 

Danville, Vermilion River, Middle 

ORK tances so oases aa eeeenaeeee vas 
Decatur, Homewood Fishing Club 
NRIOL a eter pera seas cisco = 

Dixon Springs, Rainbow Lake.....--- 

Effingham, Illinois Central Reservoir. - 

Franklin, Burlington Lake.........-.. 

Galesburg, Lake Rice................- 

Soangetaha Club Pond. ... 

Grayslake, Grays Lake........-...... 

Taylor Waker 2 see ocecceens 
HilishorosClubiake. 933525258) =: 
iINorthakeseesncsnene onan. 
Dowthehondeer eer ere tess 

Kankakee, Kankakee River.......-.- 

Lemont, George Lake...............-- 

Marion;iCi.@ BLT. Wake: -:-2223-.222: 

Goodall’silakessa-e see 2) cane 
Hudgens Club Lake.......... 
Marshall, Crystal Lake............-... 
Spring AK Gee. ee eae 
Meredosia, Meredosia Bay......-.---- 
Mississippi River.........- 

Montrose, Ferndale Pond............. 

Mount Vernon, Prairie Pond.......... 

kaniss Spring Wakes ss esas a ene eae 

Red Bud, Owens Pond............-:-- 

Rockefeller, Lake Era.........-..--..- 


Finger- 
fix gs ee lings, 
Disposition. yearlings, 
and 
adults 
Tllinois—Continued. 
Round Lake, Round Lake.........-... 400 
Sconce, C. & E. I. Reservoir........-.- 200 
Sparta, Moffat’s pond................. 100 
Staunton, City Reservoir............- 48 
Stonington, Heflin’s pond............. 24 
Teutopolis, Funnemann’s pond....-.- 200 
Tiskilwa, Hennepin Canal.........--- 400 
West Chicago, Bolles’s lake.........-- 400 
Wyanett, Illinois & Mississippi Canal. . 400 
Indiana: 
Avigolay Golden uake. se oscsceccecee 300 
Morhback Wake! -oog25s2 02... 300 
Bethany Park, Bethany Lake.......- 1, 600 
Bloomfield, Richland Creek.........-- 600 
Bloomington, Bloomington Pond. .-.. 400 
University Pond....-. 400 
Chalmers; Judd’sponds...2.-0-.-.-..- 100 
Columbus, Flat Rock Creek.........-- 3,200 
Corydon) Crystal Dake- 2-2-2. -2.2.0. 150 
Delong, Tippecanoe RU ORS ee ee 300 
Dunkirk, Mississinewa River........- 200 
Eaton, Mississinewa River..........-- 300 
Elkhart, Boston Lake..............-.- 48 
St. Joseph River.........-...- 200 
Simonton lakes). os.cececc a. 24 
Fort Wayne, Cedar Creek...........-- 24 
Kawe Lake-22-.5---.- 24 
Maumee River....-.-..--- 24 
St. Joseph River...-..... 48 
St. Marys River........- 24 
Sylvan Wake.- 25 .-.-.- 2: 24 
Frankton, East’s pond.........-.-.--- 100 
Henryville, Taylor’s lake..........-.- 600 
Hobart, Wake (Georges). 2222... .- 200 
Howe, North Twin Lake.........-.-- 300 
Indianapolis, Fall Creek...........--- 300 
WihitegRiver= = sacs occ. 300 
Kewanna, Bruce Lake...............- 300 
Kyana, Chanley’s lake.............--- 150 
Marion, Mississinewa River.....-.-..-- 48 
Michigan City, Hanson’s pond....---- 20 
Milton, Beesons Station Pond......... 200 
Martinsdale Creek.........--- 500 
Symons Creeks sss 5 ee eee 400 
Whitewater River, Green Fort 400 
Whitewater River, Nolans 
MOrkKa sone ee see tee 500 
Whitewater River, West Fork. 500 
Muncie; White River. 2).-5 +s... 400 
New Carlisle, Hudson Lake. -........-. 20 
North Liberty, Sousleys Lake... -.--- 300 
North Vernon, Muscatatook River. .- - 600 
Plymouth, Hastvakes..-52-5-52..-5° 150 
Lawrence Lake........... 20 
Ray, (Clear akessree eters dons 300 
Mone akene. tase tee eon oensee 300 
Rounds bakee a seepeee seer 212 
Richmond, Richmond Lake......---- 400 
Ridgeville, Judy’s pond.....--.----.-- 100 
Rolling Prairie, Silver Lake.....-....-- 20 
Rome City, Sylvan Lake.......-.-.-- 300 
Scottsburgh, lola Lake.......-.--.---- 1,200 
Stearley, Stenerwald’s pond.....-...-. 200 
MopekaMirstitake- ss-esseese seek eee 200 
Hackenburg Lake.......--... 200 
Meésictalces sao as = aes 24 
Second Wakoss see oe cnae ace 200 
Rhird Walkes cs. 2 ee wee ners 200 
Valparaiso, Flint, Long, and Wahub 
Tac est ees Sere SEL wee eee et! Te eA. 50 
Veedersburg, Coal Creek.......-....-. 300 
owa: 
Alton, Floyd River, West Branch. ... 400 
Bellevue, Mississippi River..-...----..- 43,000 
Boyd, Wapsipinicon River..........- 300 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults. 
Towa—Continued. : 
Burlington, C., B. & Q. Reservoir..... 300 
Colfax, Spring City Lake....---------- 250 
Council Bluffs, Lake Mannawa....---- 200 
Decorah, Iowa River, Upper-..-------- 500 
Emmettsburg, Medium Lake. ...----- 500 
Hedrick, Skunk River.....----------- 500 
Keokuk, Cooper Lakes-..-.--.-------- 500 
Lidderdale, Schleisman’s pond. --..--- 150 
Manchester, Maquoketa River 1,200 
Milton, Johnson’s pond.....--- 200 
Moulton, Wabash Pond...--.-- x 200 
Ottumwa, Lake Burns.....----------- 300 
Richland, Skunk River..-.------------ 500 
Ruthven, Lost Island Lake. .-.------- 300 
Stacyville, Little Cedar River. ..--.--- 300 
Waverly, Red Cedar River .-:-------- 500 
West Liberty, Pike Run..-.---------- 150 
Kansas: 
Abilene, Acme Lake. .....------------ 24 
Bonner Springs, Neconhecon. -.------- 100 
Edwardsville, Lake of the Forest... .-- 700 
Holton, Love-Joy Pond..-..-.--------- 36 
Langdon, Hatchery Ponds.....-.----- 200 
Lenexa, Overland akessscese ss hoe 36 
Scottsville, Bower’s pond ...---------- 24 
Welda, Welda Reservoir. ..----------- 400 
Kentucky: 
Bonnieville, Bacon Creek....--.------- 150 
Bowling Green, Barren River, Lower. 675 
Garvin’s pond SebaOORe 225 
Goodrum’s pond...... 225 
Green River....-.----- 450 
Harris’s pond.....-.-- 995 
Hogan’s pond.......-- 900 
Hunter’s pond......-- 995 
Jenkins’s pond.....-- 225 
Lawrence’s pond. ...- 225 
McGinnis’s pond... .- 225 
Mitchell’slake.-....-- 225 
Mitchell’slake No. 2.. 450 
Petty’s pond.......-.- 225, 
Searey’s pond: ......- 225 
Shelton’s pond......- 675 
Trammiel Creek-.---.-- 450 
Brandenburg, Bewley's Ons =- es ee 75 
Bristow, Doty’s pond.....--::------.- 75 
Meredith’s pond....------.-- 75 
Dexter, Clarks River: .----.---------+: 300 
Eastview, Grass Lot Pond..-..-..---.-- 155 
Blictonsirabue:Pondee seem ena areer = 225 
Mrlanger,, Witz sypONGsa cae. .me eee im 24 
Ferguson, Whippoorwill Creek.....-..- 700 
Garfield, Bruner’s pond....-.---------- 50 
Marrs POU = ser saa 50 
Glencoe, Garvey’slake....-.---.------ 12 
Hopkinsville, Childress’s pond. .-..-.-- 225 
Little River, West Fork. 500 
Wilttiy’S PONG = o-oo 225 
Lexington, Green Hills Lake...-...... 12 
Mayfield, Stanfield’s pond..-..--..--.- 100 
Munfordville, Lakeview Pond....-...- 125 
Rockfield, Shanks’s lake......-..---.- 675 
Rocky Hill Station, Grove Pond...-..-. 125 
Rowletts, Lester’s pond.....-.-------- 200 
Russellville, Mud River.......-------- 450 
Mow Oree ks ~~ anton 450 
St. Johns,,Ball Halll Ponds 22-3 <p an: 150 
Smiths Grove, Cole’s pond.......---.- 75 
Stephensburg, Stephensburg Lake-.... 225 
Vanceburg, Kinniconick Creek. - ae 60 
Vine Grove, Brushy Fork Creek......- 130 
Ice House Pond.....-..--- 65 
Norris’s lake. .......-...- 140 
Willow Pond............- 65 


Finger- 
sitet lings, 
Disposition, yearlings, 
and 
adults. 
Kentucky—Continued. 
Webster, Blue Pond........-.-------- 90 
Winchester, Jockey Club Lake....-... 60 
Louisiana: 
Bullion, Magnolia Lodge Lake. .....-.. 100 
Genesee, Genesee Pond....-..--------- 100 
Plaquemine, Bayou Labutte.........- 60 
Rios Santord’s pondsssea--5-- eres eee 35 
Maine: 
Livermore Falls, Davids Pond........ 80 
Maryland: 
Bowie; Crystalidcakeres een seen 12 
Gaithersburg, Hawlings River-..-.--.- 36 
Great Falls, Potomac River...------.- 2,250 
Lime Kiln, Grove Quarry Pond....... 24 
Massachusetts: 
Adams, Mountain View Pond........- 100 
Ashburnham, Naukeag Lake.......... 200 
Ward: Pond see raese 2 200 
Bridgewater, Red Brook Pond...-..-.. 100 
Clinton, Mossy Pond......--.---.-2.-. 200 
Falmouth, Grews Pond......--------- 150 
Gloucester, Cape Pond......--...-.--. 300 
Hyannis, Wequaquet Lake. -....--.-.. 300 
Lee, Upper Goose Pond...-....-----.- 400 
Millbury, Dority Pond......--.-.---.. 200 
Plymouth, Indian Brook......-.--.--- 100 
Pittsfield, Richmond Pond.....-..--.- 300 
Shelburne Falls, Ashfield Pond....... 100 
South Hanson, Big Sandy Pond...... 200 
Furnace Pond....--.-. 200 
South Vernon, St. Patricks Pond. ....- 150 
Springfield, Hatchery Pond.-.........- 400 
Ware, Hardwick Lake..-....-....-..-- 300 
Woods Hole, Cedar Tree Neck Pond. . 150 
Joves Neck Pond...-.... 200 
Minnesota: 
Crosby, Serpent Lake.-......-.-.-..:. 48 
Deerwood, Serpent Lake.......---.-.- 40 
Homer, Broken Arrow Slough...-....- 300 
Closing Dam No. 3:..-.....-.- 250 
DamiNo: estes se sce cetese ee 400 
Pettibone Park Lake........- 300 
fuanesboro, MilliPond 2-. cess eseeoesee 255 
Root River, North Branch. 255 
Root River, South Branch. 295 
Le Roy, Little Iowa River......-..-.- 300 
Upper Iowa River... .:.----- 300 
Little Falls, Duck Lake.....-........: 30 
ishlalkeses see ee 30 
Madison Lake, Duck Lake...........- 48 
Lake Ballentyne.....-- 41 
Madison Lake. ......-- 48 
Mankato, Washington Lake..........- 200 
Minneapolis, Cedar Lake....-......-.- 300 
Lake Harriet! ...-. <2: 300 
Preston» ROOGIVIVeh sae clste sees j 295 
Princeton, Spectacle Lake...........-- 300 
Racine, Bear Creek s--2 oo -----c-2- secs 300 
Rochester, Lake Shady...-...--------- 400 
Zumbro Mill Pond......-.- 700 
ZAIN PTOPV INCL. seine nee sae 1,100 
Spring Valley, Bear Creek.....-.-..... 200 
Deer' Creeks .- 8 ss eo 250 
Mississippi: ee 
Brookhaven, Spirit Lake.........-.--. 325 
Calhoun City, Moore’s pond........--- 100 
Columbus, Tombigbee River... ..--.-.- 200 
Halkner, Lapp SiON: ene -s pease as 200 
Knoxville, Green’s pond. -.....-----.-- 200 
Schropshire’s pond... -.--- 200 
‘Tillery7s ponds =. 5-5------- 100 
aurel., (Phalti Wakes. ccc sens. see 45 
Lumberton, Lee Pond 200 
Natchez, Sunnyside Pond...-....--.--- 150 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition, 


Dugan’s pond... 
- Stewart, Mullins’s pond. . 
Missouri: 


Hedges Lake. 


Lake Lauderdale 


Fishkill, Brinckerhoff Pond. 


Shaker Pond 
Shaker Pond 


INO E=2 
INOS2) 3.03 


Ronkonkoma, Lake Ronkonkoma..... 


9497°—15——12 


Disposition. 


[aa Ak Be ee, 
New York—Continued. 


Pool’s pond 
RAVES PCN sees seen aad 


Tate’s pond 
Rom's|Creeksesnete a eee ey aed 


Finger- 
lings, 
yearlings, 
and 
adults. 


es 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
, Le lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
North Carolina—Continued. Pennsylvania—Continued. 
Old Fort, Curtis Creek. ..........-..-- 60 Factoryville, Shibley Lake.......----- 512 
Parkton, Hughes’s mill pond.......--. 120 Fleetwood, Maiden Creek...---------- 400 
Princeton, Little River..............-- 400 Fort Bigham, Tuscarora Creek - ..--.-- 48 
Raleigh, Country Club Pond.........- 400 Frackville, Kauffmanns Lake.....---- 500 
Lake Raleigh..........---.-- 600 Mud Run Dam......--.--- 250 
State Prison Lake..........-- 75 Stoney Creek Pond...-...- 250 
Rutherfordton, Green River Lake.....- 90 Gaines, Butternut Cove Pond......-.-- 50 
Skyland, Doe Pond......-. eeboobsebeas 80 Harmarville, Red Raven Lake.....-.- 12 
Sulphur Springs, Asheville School Hawley, Fairview Lake..-.-.-.-.----- 125 
TAK Co oo 6 a cicinin ene elm onan cinema nn 120 JionessRondeeneeess a eee 125 
University, Mill No. WePOnGes25 eee 10 Paupac AGEN Testa) Bata eee Sees SE 125 
Wake Forest, Griffin’s pond......--..- 60 Heart Lake, Heart Lake.....-------.- 125 
1) (Oneal’sipond!3-==-2---- 60 Hopewell, Raystown Branch.....----- 200 
Waynesville, East Fork Lake.......-- 130 Sideling Hill Creek......... 200 
Wendell, Richardson’s pond.....-...- 400 Indiana, Plum Creek, South Branch... 400 
Wilmington, Greenfield Lake.......-- 300 iPwonuick Crecke ae eee eens 400 
Wilson, Grantham’s pond........-.--- 200 Jamestown, Shenango River...-..---- 600 
Ohio: Jenniyn Heantwakeues s=peeeee sees 125 
Rithin yWwakesMohaywikesssse ser ecesee ea 60 Jersey Shore, Pine Creek...-- Boosonese 100 
Oklahoma: iv Susquehanna River... .- 100 
Garel Clit Malce’ess eter rescore eee 200 Kingston, Payne’s pond.....--.------ 125 
Werjoibalieion ow cna cscssuecsookes 100 uy _ Sunset Wakes: 252 ---------- 125 
‘Sanidhaice we eee ee ee 200 Kittanning, Allegheny River......-.-- 400 
Goodwin, Griffis’s pond.........------ 100 Buffalo Creek,. ......----- 400 
Richards’s lake..........--- 100 Cowanshannoc Creek. .-.- 600 
GuthriesSilvertakes eee es eee 36 Crooked Creek........---- 400 
Holdenyille, Clawson’s pond.........- 200 Lake Cary, Lake Cary..-..----------- 250 
McCourry’s pond.......-- 100 Latrobe, Nine M ile UUW A ees Sapp ac 400 
McAlester, Anderson’s lake.....------- 100 Lebanon, Albert Pond....-..--------- 50 
INGISOnES DONG ee eneasen 200 Harples Creek.....--------- 50 
Power House Lake......-.- 200 Klines Pond.......--------- 50 
McComb, Motley’s pond..........-..-.- 200 Laudermilchs Pond.. 50 
MeFarland, Mill Creek. ..-:..-.-2.---- 24 Little Swatara Creek........ 50 
Mill Creek, Bushby Creek............- 24 Raccoon Creek. .....-------- 50 
Hlgod Greeks als | ee tece 4 Stoevers Pond .....-.------- 50 
SquawiCreckee ee saeene 24 Weidmans Pond......------ 50 
Three Mile Creek.........- 24 Lehighton, Mahoning Creek..--....--- 125 
Nowata, Wilkinson’s lake............- 24 Lewisburg, Buffalo Creek. .... - ose: 100 
Oklahoma City, Shepherd’s lake....-- 36 Chilesquaque Creek. .-..-- 100 
Optima, Ansléy’s pond.......-...----- 12 Little Buffalo Creek... ...- 100 
Shawnee, Broadway Lake...........-- 150 peter Turtle Lake... ...--------- 100 
Woodward, Clines Spring Lake....--- 100 || Ligonier, Ligonier Ice Pond... .---.--. 200 
iKempijsilakeneess seeecse= 100 ate Loyalhanna River......----- 200 
Williams’s pond.......--- 100 Lititz, Cocalico Creek. ..-..----------- 24 
: ConestogarRivenenc-sa-sss-e55 96 
Oregon: | Ki a take Lock Haven, Bald Eagle Creek. - .-.-- 80 
Eagle Point, Kinney’s lake .......--.- 50 || Mahanoy City, Lakeside Lake. ....-.- 250 
Pennsylvania: Marklesburg, Raystown Branch......- 450 
Ashland, Mahantongo Creek... ..------ 250 Masthope, Forest Lake...-.----------- 72 
Beatty, St. Vincent Pond...-....----- 400 Mifflinburg, Buffalo Creek 100 
Bedford, Dunnings Creek. ..---------- 200 Penns Creek.....-.-.----- 200 
Rayston Branch......-.----- 200 Milton, Buffalo Creek.....----.------- 80 
Beech Creek, Bald Eagle Creek... .--- 4 Susquehanna River, West 
Beech Creeks: 2522-2254 - 4 Branch wnat eee ee 80 
Marsh Creek... .-.------- 4 Minersville, Pine Hill Pond....-....-- 80 
Birdel, Brandamore Creek... ..------- 48 Rohersville Pond....-..--- 80 
Blairsville, Conemaugh River. .-.-..-- 66 Montoursville, Loyalsock Creek. -.-. -- 100 
Bloomsburg, Fishing Creek... .-.------ 250 Montrose, Blk Wakkosss sass sss se-es-cee 125 
iBushkilb) Deertlakess-escecce ces ease 24 Norest uakesesteee oes se esos 125 
orestiWaketcs-sccs-ce soso 72 Heartivakesecer ccoteeeae oe 125 
Lake Taminent...--..-.-.--- 24 SouthsPondiease--eeeee eee 125 
Catawissa, Roaring Creek...-.-.-------- 125 Moselem, Manatawney Creek... .-.---- 50 
Clifton, Bear Lakes so sce. ----=---=- 400 Tulpehocken Creek. - - ------ 50 
Costello’s pond......---------- 250 Naomi Pines, Deep Lake....-..--.---- 125 
Cochranton, French Creek......---.--- 100 Newberry, Susquehanna River......-- 35 
Dubois, Clear Run Lake......-------- 200 Newcastle, Neshannock Creek... -.---- 600 
Eagles Mere, Eagles Mere Lake....-..-.- 50 Slippery Rock Creek... ..-- 600 
East Stroudsburg, McMichael Creek... 125 Norristown, Perkiomen Creek.......-- 125 
Twelve Mile Pond.. 250 Oil City, Allegheny RIV Clee eee 300 
Ellwood City, Brush Creek......--..- 400 Allegheny River, Eagle Rock 
Conoquenessing River. - 400 Eddy .....- poteepaesntncc 400 
Muddy Creek......-..- 400 Allegheny River, Hunters 
Slippery Rock Creek. . . 400 Rddyesesee Boa soe sanboces sa 400 
Ephrata, Conestoga Creek...........-. 125 Allegheny River, Oleopolis 
Evans City, Conoquenessing River.... 600 1ote ee opackocosoecoccod 400 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and | 
adults. 
Pennsylvania—Continued 
Pequea, PequeaiCreeks-2555---5------ 33 
Susquehanna River...-....... 132 

Philadelphia, Fairmount Park Aqua- 

PIMP Soe ee A ee once eee tee cases 15 
Pittsburgh, Humphrey’s pond.......- 600 
Pottsville, Kimbles Pond...........-. 40 
Silver Creek Pond..-.......- 40 
Ramsey, Pine Creek----5.--.-...22... 100 
Ransom, Susquehanna River... ....-- 375 
Rauschs, Rauschs Dam.......-...----- 24 
Reading, Tulpehocken Creek.....-.--. 100 
Safe Harbor, Susquehanna River.... -- 132 
Saxton, Raystown Branch.....-.....-- 200 
Shenango, Shenango River..-.....---. 600 
Shenks Ferry, Susquehanna River.... 132 
Somerfield, Youghiogheny River...... 800 
Stewartstown, Hyson’s pond..-.-.-..--.- 125 
‘YOSt/S PONG sas s05=4-= -- 125 
Sunbury, Susquehanna River.......-- 260 
Susquehanna, Susquehanna River---. 375 
Taylorstown, Buffalo Creek..-.......-. 24 
Thompson, Coxton Lake...........--- 375 
*Ditusville;s@il' Creek. 222-2 <2 222-3284. 600 
Towanda, Susquehanna River....-.-- 250 
Tower City, Hoffmans Ice Pond..--.--. 24 
Patricks Ice Pond......-- 24 
Tunkhannock, Lake Sheridan.......-- 125 
Susquehanna River. - . 250 

Uniondale, Lewis Lake. .-............- 125 

Waynesburg, Ten Mile Creek 800 

Ten Mile Creek, Bates 
MONG. Sm emattee eta = 600 
Ten Mile Creek, South 
Mork:sesteeeen st hese = 1, 600 

Weissport, Pohopoko Creek.........-- 125 

Westport, Kettle Creek..............- 200 

Wilkes-Barre, Nuangola Lake. ......-. 125 

Williamsburg, Juniata River, Franks- 

towne ranches eet © pee eens selec 400 
Williamsport, Loyalsock Creek... ...-. 80 
Lycoming Creek........ 48 

Wantield iD cep Creeksaee 2 ioes. cts. 24 

iPernnsiCreekeinaeces scene. 6. 48 

Sweltzen Runa see ee. oe. 12 

Wyalusing, Susquehanna River..-.... 125 

Wyalusing Creek......... 125 

Wysox, Lake Wesauking............. 125 
Rhode Island: 

Harrisville, Herring Pond.-............ 200 

Manville, Copper Hill Pond........... 150 

Providence, Crescent Lake...........- 150 

WonguPond eeseasacesse ae 200 
South Carolina: 

Aiken, Crawford’s pond......-.-.-.-.- 175 
Holly2s ponds = aise5 ee ee 175 
Moseley7sipond==23 s2s256-825-5- 175 
MowniCreeksRondeesse2-225-.- 200 
Wihttilock{sipond acho) se. 225 175: | 

Alcolu, Black River, Fork of 200 

Anderson, Brogon Mill Lake 100 

Causeyzspondla estes 100 
Grayis spond se2e8es saeses- 100 
INOnrissspondee ei ansa ss! 100 

Barnwell, Duncannon Pond..-......-. 300 

Batesburg, Forest Hill Pond.......... 175 

Belton, Belton Mills Pond.........-.. 100 

Bennettsville, Covingston’s pond...... 120 

Covington Pond No. 2.. 60) 

Bethune, Hoard Wake_-22-2--5..2-5.6 200 

Watts’s: mill pond.=..:.-.._. 100 
iBishopville), MillsPond sa 222s es 2. 200 
Watson’s mill pond. ..... 200 

Blacksburg, Kings Creek.............. 200 
Blackville, De Witt’s PONGSS sees 175 
munkeyg Creeks ses sasemensce 175 


Disposition. 


South Carolina—Continued. 
Blythewood, Bonney’s pond.......... 
Bradley; buckory Ponds 5224-2 22--=5- 
Burton, Myrtlebush Pond. ....-.....- 
Camden, Factory Lake..........-.....| 
Marego Mill Pond........... | 
Rushuake-neec: sce sc. etka. 
Wiatkins!s pondess22=-seee.- 
Cayce; Walson’sipondee 222222552 ee 
Cheraw, Juniper Mill Pond..........-. 
iittle:ssponds 5222.2 4-20 a=. - 
Spencer Mill Pond........... 
Chesnee, Chesnee Mills Pond.....-.--.- 
Chesterfield, Gaddy Pond......-....-- 
Riverss| pond. osee.ssess- 
Clover, Jackson’s branch pond........ 
Columbia, Adams Old Mill Pond. .... 
Albemarle Lake... -.--..-.- 
iBensevbondble ns ssscsee oecee 
Guill Creeks. oss ose = ec eee: 


JohnikeriiPondee-. =) 522-2. 


Wotwssbondss eso: o-cecse 

Messers Mill Pond........-- 

Old Waterworks Reservoir. 

Spring Pondes-ee-seeeeee- 

Creston, Edwards’s pond.......-.----- 
Croft, Bridge Creek Pond....-....---- 
Plunkett Place Pond...........- 
Dalzell, Cherry Vale Pond. .-......... 
JONES/SiPONGs se sseeeeee ete os== 
Darlington, Coggeshall’s pond . ....--- 
i ittle Wakencs occes-seaeer 

Donalds, Bubuda Pond..............-. 
MocustsPondes se... asese see 

Drake, Donaldson’s pond..-....-...--- 
Edgefield, Clear Pond.........--...... 
Edmunds, Lucas’s pond.....---.-.--.- 
Ehrardt, Clear Water Lake...........- 
Biko; Big yBOndssna=- eee see ce sas seca. 
Busby; Pond pe ncces ste ae bates ace 
Fairforest, Moss Springs Pond.......-. 
Blorence, Black Creeki-2 2-2 =~ <2. 5- - 
Fort Lawn, Catawba River......-..-- 
MishineiCreekicc. os eee ce 

Fort Motte, McKenzie’s pond... ...-.- 
Gafiney, McKown Creek.......-.-.-.- 
Ganitt,;Miyjers?s yp Ong a2jse- meee =n tee) 
GastonsiRish?’s Pond st se sa.22--- sen 
Gilbert, Twelve Mile Creek.........-.- 
Govan, Stillwater Pond......-.-.-...- 
Greenville, Arnold’s pond............- 
Reedy River Pond.....-... 

Southern Power Co. Pond. 
Greenwood, Curtail Creek Pond....... 
Curtail Creek Pond No. 2. 

Grendell Mill Reservoir... 

Watt Branch Pond.....-. 

Grover, Gettys’s pond.........:---.-<. 
Hagood, Dinkins Mill Pond : 
Hilda, Watery PONG: w-2ustSaaeeases 
Honea Path, Broadmouth Creek....-- 
Callahan’s pond........--- 

Inman, De Shields’s pond......-.-.--- 
Kershaw, Gardner’s pond........-.-.- 
Gardner’s pond No. 2....-..- 

Killian, Crain Pond 
Stacker Mill Pond....-..----- 
Kinards, Dalrymple Pond............ 
Lanford, Buck Head Creek......-.---- 
HmoreewRivier-.--iee-4e2se6ee 
RoddsBranchess--e-= 5-2-6 

Wiarrion Creelse- ase. sass 

Langley, Langley Pond........-......- 
Laurens, Big Rabun Creek.....----.-- 
Four Mile Creek............- 
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Details of distribution of fish and eggs during the fiscal year 191 4—Continued, 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


SS ee eS —— 


South Carolina—Continued. 
Laurens, Gray’s lake.....-.----------- 
IELorse Credkesceeeeeeraes a= 

Little River, Balls Fork-..-.-- 

North Rabun Creek. ---.---- 

Reed ys Rivets e=ee sees 

Reedy River Mill Pond....-- 
Leesville, Hare’s pond....------------ 
Lightwood Pond....-------- 

Manlown Bond tecsssmsee ce 

Smith’s pond. .:----..----:-- 
Lexington, Barre’s pond....-..------- 
Rocky Ford Mills Pond... 

McBee, Horton’s pond......---------- 
Monetta, Mill Creek.......------------ 
Mount Croghan, Lowry Brook...-.---- 
Neeses, Rocky Swamp Pond..-.-..---- 
Newberry, Bush River...-.----------- 
North, Craft’s pond........-.--------- 
North Augusta, Butler’s pond.....---. 
Katlewood Oil Mill 
iPonGeetaeeeeee eee 


Olar, Big Salkehatchie River....-..---- 
Pageland, Graves’s pond 
Gulledge’s pond....-.------ 

Knights pond: so seceres == 

Pelion, Fort’s pond........----------- 
Eollowiee ond sesee eee eset 
Pinewood, Broughton’s pond.....---- 
Pomaria, Brick Pond..3~:2/tcsse see" 
RIP pis PONE aesteeeie ee 

FRIACO MUSK Olea jaletetearsis a= t= oni 
Rembert, Foxworth’s pond....--..--- 
Smith’s mill pond....-...--- 
Ridgeland, Mount Pleasant reserves. - - 
Ridge Spring, Bodie’s pond...-.-.---- 
Cumbee’s pond. ..---.-- 
Fordansspon Wee. 

LOtsyROnd seaecceaeee ee 

Rock Hill, Fishing Creek.....---.----- 
Lockview Lake-.-...----.-- 

Maple Hollow Pond.....-- 

Poag’s mill pond......-..--- 

South Fork Creek....------ 

‘ Stony Fork Creek.....--.-- 
Rockston, Estes’s pond 
Ruby, Cruses Branch Pond....-.------ 
St. Matthews, Antley’s pond........-- 
Gressette’s pond...-..-- 

Haneis pond. seseseae 

High Hill Creek..-..-...- 

Smoke’s pond. ......--. 

Salley, Cooper’s pond......-..-----.-- 
Dean Swamp Creek....--.-..--- 
Williamson’s pond........-..- 
Saluda, Saluda River.......--...----- 
Sandy River, Seley Creck.......---.-- 
Sanford, Suggs’s mill pond.....---..-- 
Scotia, Davisisipond a5 --2=-4- ee 
Seivern, Rawls’s pond......-.-.------- 
Spartanburg, Fairmont Pond...-...--- 
irwan’ spond Seeeee see = 

McAbee’s pond......--- 

Middle Tyger River. ...- 

Springfield, East Rocky Swamp Pond. 
Starr, Spring Branch Pond......-.-..--- 
Steedman, Barr Pond?2-_- =. --.----= 
Lightwood Knot Creek. . -- 
Summerton, Pine Grove Pond....-.-.-. 
Sumter, (Blacks Rivert-nse-s-s-eeeee 
Du Rants pondsscse-oces-- 

Ostern’s mill pond.....--....- 


Disposition. 


South Carolina—Continued. 
Sumter, Second Mill Pond......------ 
Swansea, Big Sandy Pond.....------- 
Bull Swamp Pond....--..-- 
Martin’s pond? =.= -—-n-<---- 
Tirzah, Wallace’s pond....--..--.----- 
Trenton, Baynhams Pond....---..---- 
iBettis’S pondee-t-eaaeeseaeee 
Blue Ridge pond......-..--- 
Carolina asparagus farm pond 
CroftiwRondieeseesesaeeeeeae 
Hughes's pond)... .5.-~----=2- 
Miles’s mill pond....--.-.-.-- 
Miller’s pon 
Quarles (Pond e=a-ss-ceee 
Silverseond ses see ene ee eee 
Wanclusesbondae--es=-=—--e 
iWiise’s pond. sa—-—)-- se=n= 
Troy. Golus PONGl=- sees esa eee 
Ulmers, Pretty Creek Pond.-....-..-.-- 
Union, Oak Hall farms pond....--.--- 
Vaucluse, Steele’s pond.....-.-------- 
Wagener, Gunter’s pond....---------- 
Walhalla, Tamasse Creek.....------- 
Vermer’s:pond'...-.-=----.=.-- 
Village Creek......--------- 
Wedgefield, Shawk’s pond....-------- 
Wellford, North Tyger River.....-.--- 
Pucapau Pondess=<ce2 == << 
Williamston, Saluda River....-------- 
Willington, Little River.......-.-.--- 
Windsor, Bates’s pond....--.--------- 
Long Branch Pond...--- aie 
Seigler’s pond.......---..--- 
Winnsboro, Allens Pond..-....-------- 
WnittlewRiiwekencss-eeeene ae 
Yemassee, Back Water Pond....--.---- 
Capon Corner Pond...-...-- 
Walnut Hill Pond.......-- 

South Dakota: 

Aberdeen, Lake Minneeho....-.....--- 
Arlington, Poinsett and Dry Lakes.... 
Bellefourche, Bellefourche Lakes... .. -- 
isher, Pondisag -s-a=2=- 
Orman Lake......--.--- 
Belvidere, Tjaden’s lake......-------- 
Chamberlain, Missouri River, tributary 


Conata, Conata Ponds <2 -252---n-----— 
Muron; ake Bytomes se. s-—ese = === 
Interior; \Cormi Creeks eae selin- le 
Watkins’silaket 1. smecces-- se 
Kennebec, Cottonwood Pond 
Grouse Creek... --.-- 

Olson’s pond... -.-- 

McCook, McCook Lake. .....-...-.---- 
Madison, Lake Herman.......-...---- 
Make Madisones+ ccens eee 

Midland, Delans Pond........-.---.-- 
Hedman’s|pondeeccee-- see 

Kiser Township Pond... ---- 
Piersall?silaketete =. see =a 

Mitchell James Rivers os6se--- as = 
Parkston, James River, above dam.... 
James River, below dam.... 

Lake Artlisonis. 5-2-5 62 5.-5 

Twelve Mile Creek 

Platte, Norbeck’s pond..-..---.:----- 
Quinn, Sunnyslope Lake.......-..-.-- 
Ree Heights, Wolf Creek......-.------ 
Vermilion, Vermilion River. ..-.------ 
Volga, Lake Tetonkeha...-....-------- 
Woonsocket, Schroeder’s lake. ..-.--..- 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Finger- 
lings, 
yearlings, 
and 
adults. 


Tennessee: 
Athens, Adams’s pond........-------- 
Bolivar, Galloway’s pond.....---.---- 
Chattanooga, Steward Lake........--- 
Clarksville, Red River 


Tennessee River......--.-- 

Lawrenceburg, Crowson Creek... .---- 

Crowson Mill Pond.... 

Shoal Creek, North 

Pron 

Shoal Creek, South 

Pron, 

Stockard’s pond....... 

Waterworks Pond..... 

Mount Pleasant, Cecil’s pond.....--.-- 

Nashville, Davidson Lake.....-....-.- 

Shelby Park Lake.....--... 

Newport, Big Pigeon River.......-.-.- 

Peryear, Obion Creek, North Fork.... 

Rives, Wadelock Pond-_.-*.--.------2- 

Saulsbury, Moore’s pond.........----- 

Mate, German! Creeks-scseeu---2 sees e 

Waverly, Hurricane Creek.........--- 
Texas: 

Alba, Dale Creek Club Lake 

Allen, Bush Pond 

Cottonwood Pond........--...- 

Alto, Sycamore Lake.........-..--:.-- 

Amarillo, Horsbrugh’s pond .......--- 

‘Annona, Clear Wake: 2st: 2-2-2202 ams 

‘Athens, Deen’s pond. ...+.-----22:.-.- 

ebr7s mallimondesse2 222-55 2 

Macks Pon 


Arlington, Beasley’s pond......-.--.-- 
@ Moaislakbacesste fn, 3. le. . 


Bonham, Bonham Country Club Lake 
Bonham Country Club Pond 
Bowman’s lake....-........-. 
Boyd lakese 23 sa. egtn coe 
Halsellzsipond Saar see eseaace 

Brady, Harkrider’s pond.............- 

Brenham: Club Lakes: .< 22222 -22.-: .- 

Bronson, Huffman’s pond.......-..-..- 

Bronte; oun alae ss eee ae sarees 

Brownwood, Baughs Lake............ 

Brownwood Club Lake. . 

Cloverdale Lake......... 

Shepards Lake.......... 
Wiood?s\pond'=4 2.25 52..- 

Bryan, Dansby’silakes.. 55.055 wh. 
Oak Woods Lake............-- 


Caldwell, Elizabeth Lake 
Cameron Battsilakees 9 aease tee 
Canadian, Coburn Pond......... 

: IRussisipond! gs aces 
Catarina, Live Oak Lake 


Disposition. 


Texas—Continued. 
Center, Bailey’s pond...........-.--.- 
iPearce’s sponges i. scene eee 

Sweet Bay Bondses.--255-225- 
Wiood-Lake: 22 Ces so 32 a2 

Center Point, Guadalupe River. ..---- 
Chandlersitlagsalket e226 2 seer oe 
Childress, Lake Keeloer.....--.-.-.--- 
South’ City Waker... 

Terrell Makes Soe s ..- 
Clarendon, Spring Creek. .......-..--- 
Clarksville, Country Club Lake......-- 
Clyde, Johnson: Lake-2-- 52222 Peete 
Coahoma; Lacy Ponds <2.2 222 sates. 
Colorado, Turner’s pond.......-.----- 
Coolidge, Askew’s pond..........--.-- 
CoolidzesPond ease. a=as" 2. 

McCoys ponds seeeeer = = 

Cooper, Edgewood Park Pond.....-.- 
Corsicana, Beaton’s pond......-..----- 
Brick Company Pond...-.-. 

Frost Pond 


Read) Pond vss. 25 sass 
Coupland, Holman’s pond....-..-- ee 
Crockett, Thompsons Lake....-....--- 
Cross Plains, Newton Lake..........-- 
Crowell, Bell@sipond te sscsee eee ae 

BellispondeNnoli2eissessee: oe 

pell’s peud INORSE eas ude 

Crystal City, Masterson’s pond..-...-.. 
Dallas, Bachman Creek........--.--.- 
Country Club Lake............ 

Dallas Country Club Lake..... 
Trinityslakets ste eases. - 

Del Rio, Cienegas River....-.-.-...-.. 
Devils Rivers. .44eseo- sees 
PintolCreeks => ai et ence 

San Felipe Creek.---....-.-.- 
Sycamore Creek.._........2.. 
Denison, Shawnee Lake......-...-..-- 
Waterloo} Pond saa sate 2. 

Devine, Burns Boat Pond... 
Diboll, Everglade Pond..... 
Dilley, Edwards’s pond......-...-..-. 
dns, Allen Wake sep sas eres s 
DunlapsWakesss 5. seed eeeeee oe 
Keorriliakes 2 avi... aeees «2 

Higin; Harris Lake. ? 25. 5.225-%-- ae eee 
RACISTS Nak eases meee sees ae 
Standfield’s pond.............- 
nnis; Marrareondseep sone sees. = 
HarrisPhond ewe! meeeee sak 
Herronispondeerr ssceesseae-- 

Moore} Bakers eismiarcetas. 2 


Oldebakete hast atate ees = 
Falfurrias, Donohoe’s pond..........-- 
La Nopalera Lake.....-... 
Oklahoma Farm Pond..... 
Ferris, Gravel Slough Lake............ 
Mloyd> Ballast Pond ee ess-essss2-14c522 
Blakemore Lake..........-.... 
Forney, Lone Elm Pond...........-.- 
Fort Stockton, Leon Creek..:......... 
Fort Worth, Debeque Lake........... 
Duringer Lake........... 

Fossil Lake 


Trinity River, Clear Fork 

Fouke’s spur, Fishing Club Lake. .... 
Peacock’s pond......... 

Frankston, Plainview Lake........... 


96 


DISTRIBUTION OF FISH AND FISH EGGS, 1914. 


Details of distribution of fish and eggs during the fiscal year 1914—Continued. 
LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
i lings, 
Disposition. veer es) Disposition, 
an 
adults. 
Texas—Continued. Texas—Continued. 
Freeport, Sulphur Pond......--------- 1,225 Kerrville, Crider Pond...........----- 
Frost, Frost Lake....-..-------------- 150 - HOpeis PON des bacseeroe cece 
Frost Lake No. 2...------------ 75 Johnson Fork Creek. -.....- 
Gainesville, Club Lake.......-.------- 280 IKeisenibond seeeee seen 
Country Club Lake_..---.- 280 Kelly Creek Pond.......... 
Elm Creek. --5----- 2------ 280 Wakeileosse sees pee 
Jones Lake.....---------- 280 Medinaliversesee aoe seen 
Lindale Lake... .--.---.--- 265 Paint Creek Pond.........- 
Little Club Lake.....-..-- 1,065 Ragland wlakers -eeee— eee 
Sarles Lake...--.--------- 280 Real hake s.wsaet-sstee eee 
Garland, Lyles Pond......------------ 1,000 Schreiner Lake 
Gilmer, Willow Dale Pond...--------- 1,500 Sherman Pond 
Gonzales, Ramshell’s pond.....------- 1,000 Storkeyatondseesennesneneee 
Goodnight, Spring Creek Pond..-...-- 650 Sublett Pond........- 
Goree, Rich Lake. -.------------------ 800 a Wachter Pond 
Gorman, epplet Wakes eres eeeeeeeees 500 Kingsville, Cross Lake...........-..-- 
Granbury, Lambert Branch.....-.---- 550 Ladonia, Ladonia Cotton OilCompany 
Grand Prairie, Gains’s lake. ....-.---- 1,000 Ponder Sesh eae 
Horseshoe Lake. -..-.-- 1,000 Ladonia Electric Company 
Midway Farm Lake... 1,000 Lakes. ide aceeegege. oot cade 
Grand Saline, Harn’s lake.....-------- 1, 000 Pecan Gap Lake..........-.- 
Grapeland, Gibson’s pond....-.------- 50 Lampasas, McCombs Pond..........-- 
Stafford’s'lake__..=--=.--.-- 1,000 Lancaster, Lancaster Country Club 
Greenville, Brushy Lake. ...---------- 100 Walkesi > a 4a ee nee Se ete 
@recksPondeee Sasc-e5s2- 100 Las Vegas, Las Vegas Pond.........-. 
Greenville Lakes. ....-.--- 3, 600 Lawn, Railroad Lake....-.-.........- 
King akeeeeemee ee car 100 bexineton) Saltiuake smear see seen ae 
Mineral Heights Lake... -- 250 Linden, Sheffield’s pond. ............- 
Rutherford Lake. ....-.-.-- 100 Llano; Jackson; Pondesse-- ae eeeens ae 
Groesbeck, Stroud Lake.....---------- 1, 200 Longview Junction, Campbell-Morgan 
Handley, Edrington’s pond..-......-- 1,000 Take te) since Ree as ee ae 
Harleton, Lake Windham...-......--- 2, 400 Iboraine Hantisipond=)s-.-=-senes eens 
Harrison Switch, Elm Lake......-..--- 2, 600 Mathews hondis2 sas seeeees 
Harrold, Wolf’s pond. ....------------ 558 Lufkin, Bonner’sipond:. 253.2222 e-e 
Haskell, Bachman’s pond.....-...---- 700 Lytle, Brattle Reed Pond............- 
Bachman’s pond No. 2...-.--.- 700 McCoy, McGehee’s pond...-..-....... 
Hog Creek...--.---- seeaerigce 1, 600 McLean, Kibler Lake-............-.... 
Kein g7S pon tesmeer- = ee 800 Mabank, Ackers Lake:--2-2222. 22222. 
Marlin?sspondss-memen- 2-2 sch 700 Garner-Lake-.- 2-2-2222 .2.2. 
Ranger Credkees- = sace a= ae - 2,600 Guile’s pond2e: =22a-e sane ee 
Heidenheimer, Wedel’s pond.....----- 70 Hern Pond sssa2t5 een ee 
Henderson, Pool’s pond...-----.------ “700 McKee'silake. 352422828. 52 
Hillsboro, Ellington’s lake. ...----.---- 660 Mekee!sipondsseacenaecen aoe 
Hillsboro Lake. .......--.--- 2,000 if MeNiuittisponds-2 3222 hce ees 
Honey Grove, Holts Heights Lakes... 850 McShan’spond=<2---2-cecs. 4 
Houston, Rudnick’s pond...----.----- 305 QOsborne’s:pond=.- = =.= 52.2 22t 
Silvernibakes-o.-s=--eseee ee 450 Rice onde. F2ss0- seeks 
Hubbard, Beasley’s pond...-.--.----- 1,200 Valley Ranch Pond......_.. 
Beasley’s pond No. 2...-.-- 1,000 Walter Allen Pond.........-. 
Clubetakest ees eee eee 3,000 iWin Mall Bon Gea eee ces coe 
Downey Branch Pond 1,200 Manor, Hulin Springs Pond..-........ 
Fohnson’s pond 2sas5- ssc 1,200 Menefee’s pond.....-.-.-.-.-.- 
McGufley’s pond No. 1...-- 1,000 Marathon, Maravillas Creek..........- 
McGuffey’s pond No. 2...-- 1,000 Pena Colorado Creek... ...- 
McGuffey’s pond No. 3....- 1,000 Marfa, Wake'Colpitts-<:---.-2-2-22.... 
Matson’s pond.....---.----- 1,200 Marion, Cibolo Ponds..........-....-. 
Pin! Oaks Pong ee see ascee= 1, 200 Cibolo Rivyer22-2=.---essesese 
Waterworks Ponds.......-- 4, 500 Marshall, Clear Water Lake-........... 
Hutchins, New Fin and Feather Lake. 2,400 IDEN) UNS ae epemosea oases ac 
Vining Malet 92-222 ete es 2, 400 Megargel, Lake McCarty..-..-.-.-.--- 
iredell pPlacidsRond see eee eeeee 78 Menard, Callan. Lake... ...- 2322-2252. 
Itasca, Bumble Bee Lake. .....--.---- 500 CeleryiCreek=<.23 esse ee 
Jefferson, Lake Bruce.....-.---------- 2, 400 Mendota, Herford Lake..-.....-...--- 
Josephine, Yeatts’s pond.......-.----- 500 Meridian, Johnson’s pond..-......----- 
Kaufman, Caen ponds 2,000 Mertzon, Dove Creek....--2--222.-.-.- 
riendsivakes se Late 400 Spring Creekist 22232 2*.--2. 
Gilmoretbondtaea eee 175 Mesquite) Duff Lake... 22252 -20)-—- «= 
Kemp, Erna Lake.........------ ae 2,000 Mexia, Everett’s pond............--.- 
ongsibake See See a. 2,000 Kennedy/s pond: oat es -ceeee= 
Stills pond setae saseeeee eae 1,000 Mineral Wells, Eagle Creek.......-.--- 
Tatespond si waste des eee. 1,000 Monte Christo, Melado Land Company 
Kerrville, Autry’s pond..........-.--- 120 Bon deeitaen: ia weet see eeeane 
Bonnebel Lake. ........---- 3,970 Mount Vernon, Holcomb’s pond.....-- 
Council:Rond asa 50 Jordan & Douglas Pond 


Finger- 
lings, 
yearlings, 
and 

adults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


LARGE-MOUTH BLACK BASS—Continued. 


Disposition. 


Texas—Continued. 
Nacogdoches, Masts Creek....-.------- 
. Sanders Branch......... 
Naples Mloydubond)- oats. ccssfecace 
Moore’silakesst 22% 4-5. 32 
Milner Pond: sesseceeesasss a 
INapona Taakeraa-eeec-cm-e sac 
@zellagtalkoe re ncscsceresocre 
Spences pond sacs esa. == ae. 
Navarro; DatumiulWake. 2--5--2---22.-./- 
New Braunfels, Bear Creek...-.-...-.. 
Comal River 
Guadalupe River. .... 
Newville, Peacock’s pond....-.-..---. 
New Waverly, Emma Pond........... 
Palestine, New Kirk Lake--.-........ 
Redwine’s lakes.......-...- 
Paris) Clearuliake S22 2 2. asemers-nae 
Gordon Country Club Lake..-.. 
ake Gorham seevq=cectese ee 


Pinehill, Stone’s pond 
Pittsburg, Heath’s pond. ..-...-...-.- 
Reaves Club Lake.......... 
Plainview, Pioneer Park Lake-........ 
IPTANO NS PEE) Creeks sac n.2 es - ee = 
Point, Gin Pond 
Robbis ponGeses_-saeeee. eee 
RobisonsponGeaec- cee oo 
Simmionsisjpond=.+-2-52.2...-.- 

Post, Two Draw Wake: ..-2-. 22.42... 
Poteet, Heinen!s ponds ao-2-o-ns2-2-. 
Pritchett, Baird Lake................. 
Pankey’ silake,.3328 2.255522 
iPankey7sspondees.2 22/217. 

Purdon, Johnson’s pond. ---.......... 
Quinlan, Sycamore Pond.............. 
Ragley, Ragley Pond.-.........-...... 
Ranger, Palo Pinto Lake.............. 
WillowsPond’. 5.222225 22-5 .. 

Reagor, Kang Lake. sss. -0 le... 
Red Lawn, Tullis Lake.-./..:5:.....- 
Rhonesboro, Brown’s lake............ 
Rice, Edmundson Lake............... 
Richardson, Campbell’s pond....___.. 
Rising Star, ““O’’ Ranch Pond........ 
Riviera, Penantly Lake............... 
Rochelle, Sellman Lake............... 
Sabinal, Sabinal River............2... 
San Angelo, once River, Johnsons 


San Antonio, Lower Salado Creek... _.- 

Medina Valley Pond.... 

San Antonio River...... 

Six Mile Creek Pond... 

Southton Lake.-.......- 

Suden’silakessess 22522 |. 

West End Lake 
San Benito, Novotny’s lake........... 
San Marcos, San Marcos River........ 
San Saba, Estep Lake.............._.. 
Santa Anna, Banister Lake........... 
Schertz, Cibolo Creek.................. 
NCUITY,,, bass Wake: i) RELK ei ss . 2. 
Seguin, Guadalupe River............. 
Shepherd, Fish Branch............... 
Sherman, Shannon Farm Lake........ 
Shiro; ‘Len‘Oak Pond’. 3 2e25- 222... .- 
Sipe Springs, Leonard Pond........... 
Slaton, Yellow House Creek..........- 
Smithville, Gilbert’s pond............. 


Stallings’s pond......-.. 1 


Finger- 
lings, 
yearlings, 
and 


adults. 


~~ < 


NWNWrRNND Fd 


wr 


aSSSSSSSE5 


Disposition. 


Texas—Continued. 

Stamford, Hisey Lake......---.-.-...- 
Railroad Wakess-- 22259. 254 
Stovallwakes2ee see sone 

Stewerton, Cherryhomes’s pond......- 

Sunny Brook Pond......_- 

pirawn, Catclaiibake sess oeesemee se 
Rochellisiakes= 22. -ce-sseee 
Streetman, Stewards Mill Lake......_. 
Sulphur Springs, Brinker’s pond...... 
Elberta Lake........ 

Lake Coleman....-.- 

Plemmon’s lake-...- 

Sweetwater, Plum Lake........-...... 
Maylor, Burns Waker sees eee eae 
Kalauis}sponde-csnc seacce eee ee 

Taylor City Waketsssa.25 222 4. 

Water Company Reservoir... - 
Temple, ake: Polka: 232-2! 25 355--- 
Terrell) Adlen’sponde= os -22 esse o cee 
Buller iakesesooscs 2 ae aes 
Cartwrichit’s pond:s.2 ees: - 
Corley/siponds=<-2 52-2 <242--22 

Kilks Wakes: Ssee cee seein ise 
Hardinisilakes -G25-s05--4 2200 
Lumpkin’s pond.............- 
Martin s}ponde-- sc. 22 ones 
Noblejsipondes:-2-s-2-c-- 2 se 
Overton's ponds =22-222 5.2222. 

Texarkana, Temple Lake............- 

Thorndale, Winter’s pond.........--.- 

Thornton, Eproson’s lake. ..--...-.---- 

Mhralls Douglas's) pondees-c see 

Johnson’siponde.-2h esse eeee 

Timpson, East Texas Fair Lake... ..- 
Samford’silake:: 2.20.2 3222 - 
Wiitcher’sipondi.. 22-2225... 

Truscott, Bell\Pond-225---5->25---52.- 

Cedar ‘Lake.-...5-22.222%-2. 


Jerrys: Wakes esessasesc esse 

Quail akel-:--s2--22----2:- 

Myler, Hreshee onde esaeses aces. ee 
Uvalde, Franklin’s pond.............. 
Wheona River: scasesqece ce oe eee 


Nueces River, lower.........- 

Seco Frio River...........-.. 
Valentine, Quinn’s pond SEABED BAOe Bro 
Istyne Lake.....- 


Pease River Pond....-..-...-- 

Waco; Bosqueilaker2--as.-c-cs-snee 
OakslakeyPond! cnn ese ns a 
O/ConnelliGakew fs-2 Sse - 
Mhagard?sipondess-...c- see. =-- 

~ Waco'@reekes20!. 2. yacc58s. as: 
Waxahachie, Country Club Lake...... 
Weimar, Mozisek’s pond 
Wills Point, Home Lake 
Winfield, Powers’s lake............--- 
Woodville, Pope’s pond........-....-- 
Yoakum, East Brushy Pond........-- 
Yorktown, Smith Creek.............-. 


Vermont: 
Bloomfield, Wheeler Pond....--......- 
Rairlee, Lake: Morey... s5-se% sascd-+.<- 
Island Pond, Railroad Pond 
Lyndonville, Chandler Pond..-.......- 
Walden, Cole’s pond’. -....--..25---2-'- 
Virginia: 
Abingdon, Holston River, Middle Fork. 
Ashburn; Goose Creek... ........-2-- 


Finger- 
lings, 
yearlings, 
and 
adults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults 
Virginia—Continued. 
Barren Spri igs Reed) Creeksn.2c2tuiea. 200 
Baskerville, dam’s pond. Baya reee 2 400 
Bedford, Big Otter River..........--- 200 
McGhee’s pond............-- 1, 000 
Blacksburg, Henderson’s pond......-- 100 
Buchanan, James River.........-.---- 48 
Buffalo Junction, Aarons Creek.....-- 400 
Pittard Pond....... 200 
Byllesby, New River Pond........--- 300 
Clifton Station, Bull Run............. 48 
Cobham, Cobham Park Pond........- 12 
Covington, Dunlap Creek............- 12 
Jackson Riveter -sceene sss 12 
PottsiCreek=s, osetecneeeeee 12 
Danville Dan Riivers--- -ceceesoeecee 400 
Edinburg, Shenandoah River, North 
ROTI > ee eee eee eters 36 
Elliston, Roanoke River, North Fork. 3, 000 
Roanoke River, South Fork 
Ofc nenc as tee aeeeeese see 3, 000 
Emporia, Beaver Pond..........----- 400 
Fredericks Hall, Lake Sherman....... 300 
Fries, Peach Bottom Creek......-...-.- 900 
Front Royal, Shenandoah River....-. 12 
Goode; Wood’s pond... ...-.----5-4--- 100 
Gordonsville, Mcuntae View Pond... 200 
Hanover, Mt. Pleasant Pond......-..-.- 12 
Harrisonburg, Shenandoah River. ...-- 12 
Hewlett, Offley Mill Pond.........--- 12 
Hollins, Carvins Creek .i/........+---- 4,000 
Houston, Gates Mill Pond..........-- 24 
Jobnson’s ponds sac .eesesee = 36 
Howardsville, Dornoch Pond.....-.--- 1,000 
Sunny Side Pond..-...- 3, 000 
Keswick, Crawford’s pond.......----- 12 
Leesburg, Caradoc Lake.........---.-- 144 
Tuscarora Creek.......---:- 24 
Louisa, Bucks Pond ......: cic -2se----- 36 
Low Moor, Pike Pond.........-.--.-- 12 
Marion, Holston River, Middle Fork. - 225 
Maurertown,Shenandoah River,North 
IN OPK ioe seca n nek sock eee seers 12 
Millboro, Cow Pasture River......-.-- 12 
Wallawhatoola River.....--. 12 
Nelson, Thames’s pond.......-------- 400 
Norfolk, Norfolk City Lakes.......-.--- 60 
Orange, Anna River, North Fork... -.- 300 
Marshalls Pondstens-eeeo-sene 12 
Mounitaingeiinbersceeeeeeenn ss 48 
Palmyra, Montevale Pond......--..--- 36 
Rivanna Rivers) ss.ce. 4-6-1 144 
Pembroke, Mountain Lake.........--- 150 
Port Republic, South River.........-- 36 
Richmond, Cooks Mill Pond........-- 36 
Scherer’s pond........---- 135 
Waterview Mill Pond....- 360 
Watkins Mill Pond... ....-. 150 
Westham Country Club 
POnd)as S32 eae atte cee 75 
Roanoke, Tinker Creek........---.--- 200 
Scottsville Albevanna Pond......-.-.- 12 
South Richmond, Falling Creek... .-- 37 
Stewarts Wharf, Masons Mill Pond... 24 
Valentines, Fair Oaks Lake.......-..-- 400 
Warren, Baber’s pond.....-..--------- 2, 000 
Waterlick, Passage Creek......-.----- 12 
Woodslane, Mattaponi River.....-..--- 12 
Wytheville, Reed Creek......-.---.--- 200 
Reed Creek, headwaters. - . 200 
Washington: 
Cloverland, Cloverland Lakes......--- 200 
Newport, Bead Lake.........--.------ 100 
mongWak Olaewaasseeceaeseee 100 
Orient, CarlsiPakeseee ase. e eucnesaees 30 


Disposition. 


West Virginia: 


IBeuty Ne WwwRLVeles en cenceeemoecacere 
Burnsville, Little Kanawha River. . .- 
Gilmer, Little Kanawha River......-.- 
Neola, Anthony’s Creek....-...---.--- 
Ronceverte, Greenbrier River--.--.---- 
Shelton, Kanawha River............-- 
Wels orsyille, Mononpelele Hive cn 

OPK sciecisc nese setecane cen see ene 


Wisconsin: 


Barneveld, Jones Valley Creek ...-.-.-- 
Ojirnoen) Creék-se- sce ee 

Williams Creek. ..---:-.-.- 

Barronett, Lake Thirty Two-..-..--..-- 
Bloomer, Shattuck Lake. ......-.-.--- 
Boyd, Big Drywood Creek.-..--------- 
Pikeplalkes: aaaneeet ees sents 
VellowoRiverssecce-ccereeeae: 
Chetek Mud Wakes-2 2250-2 sseeeee one 
Colfax, Wake! Colfaxies pessetee sence 
Cumberland, Bass Lake......-.------- 
Beaverdam Lake..-..--.- 
Buckilakelaene aeeiene 

Crystal Lake..........-- 

Dummy Lake....--..-.- 

Bého Laketgassaiess:- 

Horseshoe Lake... ...--- 

Korbyalakees eacercce-= 

Spring Wakes ssesece semi 

Devils Lake, Devils Lake.....----.--- 
Fond du Lac, Lake de Neveu-...-.--- 
Long uaketesecasseeee 

Mullet Lake.......--.-- 

Grand Rapids, Wisconsin River... - -- 
Hayward, Callahan Lake...--..-.-..-- 
Chiefitiakescsstsens heecee 


Grindstone Lake-.-.-.-.-.---- 
Lake Court O’ Reilles..-..-- 


Spider Dakelsee.soeaseeeeee 

Squaw wuakewe eacenterl-ae 

Teall alkke3- sewieiselei- 2 soopes 

Twin Walesa eeae aera ances 

Williams Lake......--.---- 

Eudson.;Coon’sipond = scseseee eee eee 

WHO WAR Vebia se <oekece aa 

Johnson Creek, Johnson Creek Pond. - 

La Crosse, Bank Slough.......-------- 

Black Snake Slough.....-..- 

Broken Gun Slough. ....---. 

DamsNosAle se? see teeeecee = 

renehisloughess- see --- a 

Tytles Weavers cose aceeeeeee 

Running Slough. . -.---.--- 

Swilt Slougheess--eece--- == 

Taylor Slouphe ss .s.-er--< -- 

Wigwam Slough...-...---.- 

Lake Beulah, Lake Beulah.......-..-.- 

Lyndhurst, Big Bak@=. aetoccacceee 

Island (Lake? s.sss\se'=s 

Shingleland Lake....-...-- 

Slingersland Lake... ..-.-- 

iWard (Pondiass.casseene~= 

Manitowoc, Hartlaubs Lake...-....-.-- 

Hemptons Lake...-....--- 

Kastbaums Lake......--- 

Merl Bass alkene seseceeceseee see 
Dake View sadsocct eee moe 

Seven Island Lake 


Finger- 
lings, 
yearlings, 
and 


adults. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


LARGE-MOUTH BLACK BASS—Continued. 


Finger- Finger- 
lings, lings, 
Disposition, yearlings, Disposition. yearlings, 
and and 
adults adults 
Wisconsin—Continued. Wisconsin—Continued. 
Mosinee, Wisconsin River 225 Wausau, Short Portage Lake 100 
Norrie, Lake Go To It.......-.-..---- 200 Wisconsin River-...- 200 
North Prairie, Heintz & Jacobs’s lake. 400 Whitewater, Green Lake..........--.. 400 
Okauchee, Okauchee Lake.....-.---.--- 800 Lauderdale Lake....-... 400 
Pewaukee, Pewaukee Lake. .-....-.-.-- 400 Middle Lake............- 400 
Richland Center, Bowens Mill Pond. - 250 Murtlesuakek. seeseeeasce 400 
: IPineiiversea--2-- 2 225 Whitewater Lake.......-. 400 
Saymer,sBeari Wakes: sn --2.-- once. 100 Wonewoc, Alcott Creek Slough......-- 100 
Clear: Vales. cee See 100 Baraboo River. ...--.----.. 150 
EOpO Laketee ern cece. 100 Baraboo River, East 
Little Bass Lake....--...-.--- 100 Branches <ara=.tieeeeencet as 200 
WOstvbake: -ceeeotoss Seaeeeac 100 Baraboo River, West 
Muscallonge Lake.......---..-- 100 Branchilety a. eieictiesta os es 150 
Stellawuakes 5: Sote= Set 100 Beaver Creek Slough...---- 100 
Schleisingerville, Cedar Lake....-..--- 400 Castle Rock Slough....-.--- 100 
Sheboygan Falls, Sheboygan River. . - 400 Crawfish Slough.-..-.....---. 100 
Stanley, Brown Dalkoususes, SATs cc 200 IBiixg S lou ghtees ac ees ees sae 100 
ViellOWARIVOR: score scien es ce 300 HoxaliSlouchiaecassseee ee 100 
Star Lake, Ballard Lake..-..-....-..-- 100 Milhbaurers Slough. ....-.-- 100 
Taylor, Trempeleau River ......-..--- 200 Mall Ron dise2 fe sees oo: 100 
Tomahawk, Cass Lake...-....--...--- 100 Mud Turtle Slough......-.. 100 
Half Moon Lake....-..-.-- 100 Orin Hill Slough.......-..- 100 
WakelClangessesee- aes 100 Peters Slouphiss. ascemsee==- 100 
Manson Wake:-2.22c4--.5 < 100 OFerS RONG sassese ea see 100 
Muskeliunge Lake... -.-.-- 100 Rohlings Slough.........-- 100 
Miyvsticilaik@te -e =c'-7s\-<- =. 100 South Branch Creek... . --- 100 
Road Wakes janes econ 100 Starkeys Slough.........--- 100 
Somo Lake) 222-522-222 100 Tanks Sloupheseeses ee -- 100 
Tomahawk River. ..-..--- 100 Twin Bluff Slough. ......-- 100 
Awan) Taikeswacs 2 see sae 100 Wests Slough...........-.- 100 
Wisconsin River.....---- 100 Wolfendens Slough ..-.---- 100 
Arevor "Rock Wakeres- 264m 2-cacee 400 || Wyoming: 
Wiausaul Bass Lake: jo.ceassetees ene 100 Cheyenne, Sloans Lake............-..- 30 
Big Eau Pleine River..-.--.-.-- 200 OpaltSmithviakesesseeeeeee seeeee eee 30 
Eau Claire River. ........--- 200 Rawlins, Separation Lake.........-.-- 30 
Half Moon Lake......-....-..- 75 Sheridan, Smiths Lakes..............- 100 
Lake Mosinee-..-...----+----- 200 _——— 
akesWravisatlls-teresee seo - 200 Mo tala.s 2 semen eee te en eer l Peele 822, 650 
Mayflower Lake.........-.--- 200 
SUNFISH (BREAM). 
Alabama: Alabama—Continued. 
Abbeville, Arnold Lake.........-.---- 100 Comers Pruett Pondés 222-24 -+-2 5." 100 
Choctawhatchee River. ---- 400 Dothan, Farmer’s pond.......-- Z 77 
Doswell’s lake...:..-------- 108 Elamville, Ketcham’s pond 100 
Holland Mill Pond.......-. 100 Sutton/spond eee ene aos 100 
Kirkland’s pond.....--.--- 200 Meal SipOndeeces-ereeee=e- 100 
Poor Creek: 26 ay sedans ce ae 200 lba, Brage’S ponds - 4-5-2 2 ae 77 
Allenton, MecWilliam’s pond...-...---. 100 ComersMillkpPondeesaeneee eee m= 77 
Andalusia, Clark’s pond.........-.---- 154 Davis Mili Ronde es s- see eaeee 77 
Berry ,Oswalt’sponds f2-- ----2- 56 - 400 Donaldson’s;pondes ses eee n= 154 
Billingsley, Cherry’s pond.....--.-.-.-.-- 400 Brankilin Pond s-sesss-s eeepc 77 
Birmingham, Grasselli Pond. .......-- 100 Maker) onaldsoneesse-eee ean 77 
Blocton; Pratts Creek: 2.2. -45----5 = 200 Iee’simill pond... --s--s-ese asc: Ties 
Schultz Creckes aass5e5 ce 200 Me Gintiyisipondl: = ee ee-ae taste 77 
Brewton, Bassett’s pond.......-....--- 100 Marlor/sipond ass. assesses eri 77 
Brundige, Copers Pond....-........:- 77 Morrow’s mill pond 7 
Walken? Sp Onder eye cclt~ ae el Murphree Pond...-....- 77 
Camden, Bonner Lake. ..---.-.-.---.---- 100 PeanRivets: o-cec- sae See ste ele ee 77 
Capps, McClellan’s pond.....-..--. aes 77 Rowes Mill Creek...-...--- Bet iags 77 
Castleberry, Wee SipON ds e- 2 pesos 100 Thompson’s pond......--.---.--- 77 
Childersburg, Lee’s pond....-.-..----- 100 Enterprise, Heath’s pond....-.......-- 77 
Clanton, Mims’s pond............-..-- 100 Meredith’s pond......-.--- 154 
Coxs Mall Ponda safe sae aa 100 Spring) Pond =e so-c--e'-o= 77 
loydss ponder nes jee 200 Eufaula, Engram’s pona......--.--.-- 100 
Greene's ponds. e.-.-25-m- 200 Malis akewscee enc octet icis)=,= 100 
JOHHSONZS PON se -e-.s= serio 100 Evergreen, Dale Creek, headwaters. -.. 400 
Martin’s pond No. 1...-.-..--- 200 Fayette, Shepherd’s pond......-....-- 100 
Martin’s pond No. 2........-. 200 SMES PONG eee ee ee ceee asin 100 
Norton’sipond sea. assecsc- 100 Spillers Monde..s. - 65 cc. clcce 100 


@ Lost in transit, 20,906. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SUNFISH (BREAM)—Continued. 


Disposition. 


Alabama—Continued. 
Forney, Spring Creek. -..-..------------ 
Fort Deposit, Black’s pond.....--.--- 
Fort Payne, Pine Grove Pond......-- 
Gadsden, Nocealula Pond.....-------- 
Girard, Humber’s pond....----------- 
Goodwater, Deason Lake...----------- 
Grimes Pond 
Hatchet Creek. .--..-.---- 
Wildcat Creek. ..--------- 
Goshen, Copeland Spring Pond.--.--- 
Paul’s pon 
Paul’s pond No. 2... 
Greenville, Thrasher’s pond. - 
Guntersville, Forest Pond Be 
Hartford, Daughtry Pond.....------- 
Martins pondes. 2 s------1-1- 
Headland, Brackin’s pond.....------- 
Brackin’s pond No. 2...--- 
Brackin’s pond No. 3..---- 
Spring Branch Pond....--- 
athis'sponderees-ce=---- 
Oattes's pond esse === 
Phillips’s pond......-.----- 
Hooks, Perry’s pond 
Huntsville, Indian Creek-.-..-.-------- 
Jemison, Glascock’s pond...---------- 
Jones, Sycamore Lake.....-.---------- 
Keystone, Bowdon’s pond....-------- 
Kinston, Branch Pond!. sis 
Letohatchee, Alexander Pond....----- 
Guy’s pond 
Lineville, Russell’s pond-...---------- 
Luverne, Kendrick’s pond......------ 
Melborne, Hays’s pond........-------- 
Merry, Handey’s pond. .-......-.------ 
Midland City, Herring epring Pond... 
Millport, Hightogy Pond.....--------- 
McDaniel’s pond... .-.-------- 
Montgomery, Excelsior Pond, east. - - 
Moddeslagkes serene ss 
Opelika. Orns ponds. se eseeee ea == 
Sandford Spring Branch..... 
Opp, Richardson’s pond ......-.--.---- 
Phil Campbell, Cofield’s pond... ..--- 
Lambert’s pond... .-. 
Maple:Pondi:2) 222. - 
Nix Branch... /..---<- 
Roanoke, Benefield’s pond._......---- 
Johnson’s pond’. --...---.--! 
Russellville, Burgess’s pond .......--- 
Lake Henry 2.2... 25.5.6. 
Seale, Dudley’s-pond....-.-.--....-.-- 
Treadway’s pond 
Sellers, Bedsole’s pond........-- ae 
Selma, Orchard: Lake. --22.--.-2--.--- 
Shellhorn, Belser & Cochran’s pond... 
Shorters, Smith’s pond..........--.---- 
Tredegar, Ledbetter’s pond........-.-- 
Troy,,:ballard?siponde se... .ases cece a2 = 
Barnett’Sipond_socecee dees c ese 
Blacks PONGE eect tee eecee eee 
Blairs POUdease en eeenee nea ae 
Bryan siponds cess seer eeaene nae 
Copeland?spondit2s. 2-e. ..c.- 22 
Dickimsonispond=-se-eeoseces ee 
Miowers'si pond sn. se seeensees = 
ilis!Branch=Pond 3se25---eee-- 
Jones's Ponds ese peace sees 
Rhodes'ssponds-o-s-ceeeeee os. 
Spring Branch Pond....--..-.-.- 
Swain'sipond eos ace-css-e seen 
Youngblood Pond........-. ae 
Tuskaloosa, Herman’s pond.......-..-- 
Quarlestakets-p 5. sae 
Tyson; Railroad Pond 22-22-25. 2.--- 


Finger- Finger- 
lings, : : lings 
yearlings, Disposition. yearlings, 
and and 
adults. adults. 

Alabama—Continued. 

300 Uniontown, Glass’s pond ....-..-..--- 100 

100 Valley Head, Town Creek...-.....-.-- 450 

100 Wadley, McGill’s pond............--- 200 

400 White Oak, Turner’s pond....-.--.--- 400 

100 Whitney, Ashville Lake............-- 100 

100 || Arizona: 

100 Holbrook, Lyman Reservoir......-.-- 400 

100 || Arkansas: 

100 Abbott, Morgan’s pond. ..........---- 100 
77 Blevins, Hopkins’s pond........-.---- 200 
77 Cushman, Denison’s pond.......-..---- 150 
77 Hope, Budwell’s pond...........--.-- 550 

400 Johnson, Stuckey’s pond........-.---- 100 

100 Magnolia, Dennis’s pond..........---- 100 

154 Hubank/sipond ase sos! ssaan2 200 
77 Heath’s mill pond.......-.-- 100 

100 Mammoth Spring, Richardson Pond. . 310 

100 New Edinburgh, Clements’s pond. ... 100 

QT Prescott, Brandon’s pond.........---- 150 
77 Womble, Caddo River..............-- 300 

100 || Colorado: 

77 East Lake, Schradsky’s lake........-- 300 
77 || Connecticut: 

100 Greenwich, Bolling’s pond......-.-..- 300 

900 || District of Columbia, Rock Creek. ..-.-- 300 

150 Twin Lakes. ...... 800 

100 || Florida: 

100 Jasper, Barschampie Lake. .....-...-- 600 
77 || Georgia: 

100 Albany, Kinchafoone Creek ........--- 500 

100 Muckalee Creek. .-.......--.- 800 

100 Andersonville, Gwynes’s pond......-- 100 
17 Athens, Oconee! River: o-.s22s2eaeer = 225 

100 Atlanta, Capitol Aquarium... .......-- 50 

100 Germania, baked. 23525 3: 5os- 150 
77 TLombard’siponds 2a52eeosmec 400 

100 Spring Lake. ....-. x 150 

200 Augusta, Big Spirit Creek. -- 300 

250 Butlers Creek. .-.5-2-: tee 1,000 

100 Bartow, Etheridge’s pond...........-- 150 

100 Broxton, Bytd-s pond ea. one. e- ene 250 

100 Grahant’s'pondsas as. esse 100 
77 ereett;s pond eae seere era 100 

100 ewis/sspond > cae seceeeee is 200 

150 Buena Vista, Clements’s pond.......-. 300 

100 Lanahassie Creek Lake... . 200 

100 Muckalee Creek Pond..... 200 

100 Buford, peassis PONG as ee eeeeeeee secs 100 

100 Bullochville, Smith’s pond........-.-- 250 

100 Carrollton, Reagin’s pond. 2 acete ees 600 

200 Cedartown, Hunt’s pond..........--.- 100 

200 Clarkston, Sams’s pond...........-.-- 200 

100 Comer, Hutchinson’s pond ........--- 100 
77 Commerce, Bowden Branch Pond..... 200 

100 Coolidge, Murphy’s pond..........-..- 300 
77 Cuthbert, Seven Head Stream... .....- 400 

100 Cycloneta, Cycloneta Pond............ 200 

250 Daisy, De Loach’s pond... -........-- 200 

150 Danville, White’s pond. . 200 

150 Dawsons Riley’s pondisesemecnee seas 100 

300 De Soto, Ferguson’s pond...........-- > 100 

150 Devereux, Bass’s pond........-.-...-- 75 
77 Dexter Daniels pondiges a see- sects 200 
77 Durand, Menon S PONGs ee esac eee seas 100 

150 Ellaville, Green’s pond..............-- 200 

150 Fitzgerald, Paulk’s pond..........-.-- 300 

150 Fitzpatrick, Lake Fleta............... 100 

150 Fort Valley, Hartley’s pond.......... 100 

150 INGIES}ponG)e ee seseeeeaee 200 

150 Gibson, Walker’s pond......-.-....--- 225 
77 Graya Smiths) poud = epee sssaaeeereeee 200 
Vil Griffin, Grantland’s pond........----- 200 

200 Towaliga Falls Pond.......--- 200 

400 Harlem, Hubbard’s pond.........---- 200 

100 Harris, Caldwell’s pond...........---- 200 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SUNFISH (BREAM)—Continued. 


—_ 
Finger- Finger- 
lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults 
Georgia—Continued. Tilinois—Continued. 
Hartwell, Turner’s pond............-- 200 Marshall, Crystal Lake................ 200 
Howard, Brown’s pond.............-- 200 Meredosia, Meredosia Bay...........-- 100 
Huntington, Po Jo Lake...........--- 400 Mississippi River.......... 13, 465 
Trwinville Clements’s pond=e)- ee eee 200 || Indiana: 
Jefferson, White’s Monde hae sees e 200 Webanons,-AvienvPond 22-5 aaeessseo5. 150 
Williams’s pond.-.......-.-- 150 Plora Pondee so. ssc ee 150 
Jonesboro, Cousins Pond........-.---- 200 Lewisville, Griffin’s pond............. 100 
Kathleen, Small’s pond...-........--- 200 Marion, Mississinewa River........--- 150 
La Grange, Callaway’s pond ........-- 250 Morris, Pohlar’s pond... .......-.-.-.- 150 
Dake Park, Ocean Pond. .*_._....--- 400 Muncie, Parkison’s quarry pond...... 200 
Lavonia, Cothran’s pond............-- 200 Odon, Persimmon Pond.........-...- 100 
Lizella, Redding’s pond............--. 200 || Shelbyville, Morris’s pond. ........... 200 
Macon, Brundage’s pond............-- 150 Topeka, Atwood Lake................ 180 
Masonic Home Pond.......--- 200 Dallas Wakelseeseee oases = cea 180 
Rose eillswakeseok 25608 2.1: 200 Pickerel Bay Pond........... 180 
Madison, Hagg Pond............-.---- 200 || Towa: EMS ARIGE 
Houghton Pond........-.---- 200 Bellevue, Mississippi River..........- 48, 000 
MirroniPond hak cS 200 North McGregor, Mississippi River.... 154, 000 
Marshallville, Vining Mill Pond....--. 200 || __ Randall, Little Wall Lake............ 200 
Martin, Garner’s pond. ...........---- 200 || Kansas: : 
Metter, Dixon’s'pond=sse. 2522220. 2--- 375 Olathe, Hoff’s pond........-...-..-.-- 150 
Milledgeville, Carmanee Pond.......-- 150 Penokee, Kobler’s pond.........--.--- 100 
Cox’s pond............. 150 || _ Scott City, Wilken’s pond............ 100 
Millen, Ogeechee River...........---- 300 || Kentucky: 2 Aes 
Mitchell, Jose Creek...............---- 150 Avenstoke, Smith’s pond............- 100 
Morven, Duckworth’s pond.......-.--- 200 Bardstown, Lancaster Lake...... sorte 100 
Newman, Pearl Spring Lake........-- 815 Bowling Green, Ewing Ford Pond.... 200 
Norwood, Anderson’s pond. ........-- 200 Gasper River. .......- 100 
Duckworth’s pond 100 Brandenburg, French’s pond.....-..-- 400 
inet re gene gate as Danville, Roberts Pond............... 100 
vel ee eae eae re ” Robinson’s pond 100 
rea ond So a ee oe 1 50 Erlanger, Kircher’s pond............- 100 
Bee poddiay a 750 || Georgetown, Brown’s pond. --.--..--- 300 
Sweetwater Pond........-- 100 Glasgow, Hee ea Se Rea ae rH 
Ochlochnee, Grass Pond. .........---- 150 : 7 Ges le same ee 
Plains, McGarrah’s JEN ae he eee 300 Greenville, Metrelan spond.........- 300 
Raton Gap, Masingill Pond........-.-.- 200 Guthrie, Rural Rest Pond...........- 100 
Renfroe, Shady Pond................. 100 Louisville, Lake Lansdowne. .......-- 200 
Rhine, Willcox’s pond......... 300 Munfordville, Farm Pond............- 200 
Richland, Dixon’s pond............... 100 || Nazareth, Trinity Lake..............- 100 
Roswell, Broadwell’s pond..........-- 300 Paris, Hem 5 pad PC ves coat? 100 
Bankers pond en senseen te. o oe 200 Mishary Geis an Se eisists!s sins ¢ 100 
Savannah, Herb River, branch .-...-- 350 RR ee ee ees we 
Shellman, Hay’s pond............-.-- ; 300 Thos S Dene: Gir pear a ees 100 
Sears’sipond!). 22525. 1 ..22-- 200 Wester oben seeing” aaa ae 100 
Prippe’s pondes ss. 2.2: 300 Taeisiane® ELEN SHIMON oso aoa aoe 100 
Smithville, Muckaloochee Creek Pond. 300 Sr rnene HT saniieits jareinvil 200 
Soperton, Moxley’s pond............-. 100 ime Greene al aaa I 400 
Swainsboro, Little Choopee River... .- AON eee itetes Bib ike ee 600 
Talbotton, Wilson Creek 200 Sem Sa a ee 
Tallulah, Hughes’s pond 200 Tinks Wii cco ee 600 
Thomaston, GinPond =): ..2)22 212222. 200 ibis Onle iste... 600 
Thomasville, Aolian Pond..........-- 75 aoe: a 
a A eraie mond 75 Murphy’s pond.......-- 600 
Bulloeh:s padre 200 Normal ba cddeee Gack ae 
Seppe SD TOE Tatts lakes. ss. Posse 
pony ae Pond....- ae AO Orleans, Boldin ome Pond=s- 200 
SOOT SSIS SIG ES uitman, Barnard?silakesrs ss. 5 62... 400 
Trout Lake.......-.---- m0 Robeline, Page's pond........--.....- 200 
T G Willow ake ee 300 Slidell, Peterson’s pond.............-- 400 
Sete are eg ec joy | South Mansfield, Cu Pong 20 
Vidette, Black Jack Pond senses eee 300 Maryland: dams Lower Rond zh 
Walls Crossing, Snider’s pond.......-- 100 || “ “Antietam, Potomac River 5,700 
Washington, Willis’s lake...........-- 100 Brandywine Tanglewood Ponds: 8. 100 
Waynesboro, La eee Be es aire a0 ICIpANAS Soca Aareul biter he 
Ockyi@reekes cee soca 7 Fiip a pasasialie sitet a ee 
Winterville, Hawkes’s pond... ........ 100 || kiger'Lake, singer Wakepace spat! 300 
Woodbury, Fruit Haven Farm Pond.. 200 ‘a ’ Tamarack Lake........ 400 
Yatesville, Crawford’s pond........... 75 Thompson Lake. ...... 400 
canes Myers’s lake 200 Seats : Piano aeLae Meese OD 
, Myers's lake. .......---...-.-- oyal Oak oodcrest Lake.........- Li 
Dunning, Chicago State Hospital Pond 200 || ‘Twin Lakes, Twin Lake..........--.- 500 
Edwardsville, Locust Hill Lake....... 100 Wetmore, Bass Lake.........-.------- 300 
Effingham, Van Camp Pond.......... 200 Reddiestlake: 322.42. sas2- 300 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults. 
Michigan—Continued. 
Wetmore, Round Lake......--.....--- 300 
Six Milovlakess sss = se. ane 300 
Minnesota: 
Caledonia, Gengle Lake........-..-.-- 200 
SchicksWakelseee. sess <c 200 
Homer, Blacksmith Slough... ..------ 5, 034 
Mississippi River.......------ 5, 000 
Pettibone Park Lagoon. ---.-- 180 
Rochester, Zumbro Mill Pond....-.-.-- 330 
Mississippi: 
Bae Dawis’s pond= 222-2... s =" 150 
Basic, Martin Spring Pond.. ae 150 
Bay Springs, Bay Pond...--.---.--... 200 
Stringer’s poe shoals. 200 
Brookhaven, Bear Pen Lake...-.--.-- 200 
Hartman’s lake...-.-..- 100 
Keine? sipondeeeneeeses === 400 
Meyer’s lake. ......:.--- 400 
Tod@stlakerk 322.2225. 400 
TPylerisiak@scecseece ae 100 
Byram, Willow Bend Pond......-.--- 150 
Canton, Baggott Pond...........--.-- 100 
Carrollton, Woodley Pond......-.---- 400 
Charleston, Willow Pond......----.-- 200 
Columbus, Puckett’s pond......------ 300 
Corinth, Hinton’s pone sss pees tee 600 
Crawford, Scales’s pond....-....-.-.-- 150 
Crystal Springs, Chautauqua Lake. . - - 400 
Eliott; sMiers’sipondes 2 see sssee- 100 
Enterprise, Double Branches Pond. . - 100 
Hoster, Hoster’s pondieee > fees. a... 100 
Gladys, Burns’s'pond...2:.--.<5-2----- 200 
Jackson} BlueWakest22sis-2- 2252222. 400 
Horseshoe Lake........----- 400 
MeKiee's)ipond 5-2 ssa 100 
Tan Creek Lake-.--:-....--- 200 
Whites Lakes... 2222222253 300 
Kosciusko, Crosby’s pond......-.----- 200 
Lauderdale, East Lake........-.----- 100 
Laurel, Howse’s pond..........------- 200 
Wialters’s lake: .o.stst2s--5-<- 400 
Wealters’s pongo g_ 2. s22 2222 400 
Louin, Kennedy’s pond..........----- 100 
IPrice’s PON ewes ceace eee 100 
Louisville, Creosote Lake.....-.------ -700 
McAdams, Steed’s pond.......------- 600 
McCool, Mountain Lake.........----- 200 
McDonald, Spring Pond........--.--- 600 
Madison, Madison Mill Pond......-..-- 400 
Magnolia, Risher’s pond........------ 100 
Meridian, Brock’s pond......-.------- 200 
South#bake sit 2 ete. == 500 
Wanita Makes -os.-2--5-.¢ 500 
Monticello, Neal’s pond.......-------- 400 
Natchez, Auburn Pond... :.......--.-- 200 
Ben Lomond Pond.....-..--- 100 
New Albany, Neeley’s pond.-.....-.-- 400 
Shelton’s pond....--.-- 200 
Young?s ponds. =---—-1- 200 
Newton, Summer’s pond......-.----- 100 
Osborn, Gladney’s pond.....-.--.---- 200 
Move’ sponds. see ss2-nisnc-- ns 200 
Pontotoc, Ridgeway Lake.......-.--- 300 
Saltillo; Pane’sipond 222 5.s-2--2----—-" 200 
Sandersville, Syeamore Farm Ponds. - 200 
Shuqualak, Anderson’s pond.......-- 200 
Henderson’s pond......-- 100 
Star; Walson’s pondosss. See ee cee sae 100 
Starkville, Daniel’s pond_..........-- 400 
Gamble’s pond.......---..- 4c0 
Parkes!siponuds.2s-seen- soe 100 
Wynn’s pond No. 1......-- 100 
Wynn’s pond No. 2.....-..- 100 
Stonington, Stonington Pond......---. 400 
Sumner, McCullough’s pond.......--- 400 


Finger- 
lings, 
Disposition. yearlings, 
and 
adults. 
Mississippi—Continued. 
‘Lhormtoneepeamuakose- ese: eae eae 1,000 
Toomsuba, Shannon’s pond......----- 100 
‘Tmpelo, Kangs|Creeks 255-5222 sens = 6, 000 
Mow Creelkes jee 2-2-2 = 5, 000 
Winion eats pondeeeeresnes ee senna 100 
\VWiance!s pond sae eeerse a: oem: 200 
Vaiden, Heggie’s pond...-.....-.-.... 400 
Waynesboro, Cochran’s pond. .....-.-- 100 
West Point, Crump’s pond........--- 500 
Bast -Pondies ee ecee ee 150 
Gable’s pond.........---- 200 
livay "Pond eseee seer ess 400 
Sand Hill Pond....-....-- 300 
Dipton?s ponds ass s2ee—- 300 
Water Oak Pond...-.... 200 
Winona, Chadwick’s pond.......----- 200 
Missouri: 
Carthage, Hyde’s pond........---.--- 200 
Grandview, Blue Ridge Pond.....-.--- 400 
Willow Lake........----- 200 
Wallow, Pondbeeeta-ceeee- 300 
Kansas City, Dickey’s pond... ..--.-- 150 
Lebanon, Boston’s pond........-.-.--- 100 
Nevada, Riverside Lake. ....-....-.:- 1,000 
Palmyra, Bay de Charles.........---- 400 
Parkville, Emily Heights Pond-....--- 500 
Platte City, Wilson’s lake. -......--.-- 400 
Rolla;-Big Dry Horksse. sss sees 300 
Vittle Dry Worksss esse ee eeee -- 300 
Wittle;Piney, River--os4-2 2=-- = 300 
North Spring Creek.........-.- 300 
Swope Park, Lake of the Woods. ....- 200 
Penn Valley Lake..-.-:-.-..- 200 
Swope Park Lagoon....-.-. 200 
Versailles, Big Haw Creek... ..- 1,000 
Kays Lake......-- Se 500 
Wells Lake; 3. eascecte-ete 500 
Montana: 
Mildred, Norris’s pond..-..-.-.---.---- 70 
New Hampshire: 
Concord, Contoocook River...-...-.--- 300 
New Jersey: 
Hackettstown, State fish commission... 500 
Metuchen, Novitiate Lake..........-. 350 
New Milford, Willow Pond......------ 200 
Westfield, High Orchard Pond......-. 150 
New Mexico: 
Cerrillos, Petrified Forest Pond... ..-.- 250 
Willard, Beall’s pond..........2.....- 100 
New York: ; 
Himira, OldiCity, hondes-easceeseeeee 150 
Tallman, De Groat’s pond......-.-.... 100 
North Carolina: 
Gary;, [vey7S PONG Soames <)-- se - ese 50 
Underwood’s pond.........-..-- 50 
Coats, Spring Branch Pond.........-- 75 
Conway, Britt’s\pond....--=.-.---:--- 230 
Enfield, Rocky Swamp Lake.......... 500 
Franklinton, Whiteside Pond. .....-.-- 200 
Willowdale Pond....--- 200 
Germantown, Spring Branch........-- 50 
Henderson, Faulkner Pond..-.-...-..--- 70 
HOKE|S PON de e- ose =eeeee 35 
Hendersonville, Little Oklawaha Pond 200 
iKanston Gray’s;pond2t- = eee ee os 400 
Jericho Pond 2e5---25--<-2== = 100 
Lumberton, McMillans Mill Pond. ..-. 500 
McFarland, Moore’s pond........--..-- 300 
Manson, Nutbush Pond..........--..-- 35 
Marshall, Redman’s pond..-...-..-.-.- 50 
Mebane, Buck Creek Pond....-...-..-.- 50 
Mill Creek Pond.....--..---- 50 
Staggs Creek Pond....-...--- 50 
Tanglewood Lake.....--...-- 150 
Morven, Clear Branch Pond.......---- 100 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- 
lings, 
Disposition. yearlings, 
an 
adults. 
North Carolina—Continued. 
Mount Olive, Taylor’s lake...........- 150 
Newport, Carteret Lodge Pond......-- 50 
Raleigh, Harris’s pond. ............--.- 100 
Roseboro, Little Coharie Creek... ...-. 400 
Selmay Hnnis’S ponds. - oaecinc sees <n 200 
University, Mill No. 7 Pond.........-. 50 
Whitakers, White Oak Pond.......... 300 
North Dakota: 
Poteet; Lake Metagoshe......-.... 300 
io: 
Akron, East Reservoir.......-..--.-.- 860 
ongulake se: pose: cisciettaace = 860 
Miller Make:e. nici 2 es sease = as 2 860 
Mudilakesseosa= ot c-a5-- = 1,060 
Nesmith Dake: <25::-22.<-25--- 860 
New Resenvolres: .24.02-22---- 860 
Springfield Lake.....--.....-.-. 860 
Turkeyfoot Lake......-......- 860 
Waurhn Waker ce: ae os-eeo rt 860 
Wiest-R eservoitss. <c-n-278 =k. 860 
IBTUNO, DUCKY OC WAk@ se ssc sasase- 425 
Carrollton, Carrollton Creek, Indian 
Orsi seca set hha eeee Sete dees ce 200 
Garrettsville, Silver Creek Pond... ...- 150 
Lakeside Park, Buckeye Lake......--. 400 
Lockville, Sycamore Creek.....-...--- 150 
New Lexington, St. Aloysius Pond ... 150 
Northside, Muth’s lake........-------2 200 
Oakhurst/-Pond)--—.>-.22=-- 100 
Rortsmouth> Pond) Creeks: 2 oo5.-eea-- 150 
Ravenna, Shady Nook Pond....-..-..- 100 
Wayland: Crystal Pond!..-.---..-2..- 100 
Willshire, Lakehurst Pond..........-. 850 
Oklahoma: 
Calvin, Miller’s pond.................- 100 
Elk City, Lake Coleman.....-...-.... 100 
argo muilacve onde ees see-e. sce = 200 
Guymon, Mitchell’s pond..-...-.-...-.- 100 
inickonysived Ronde emacs see e ee 200 
Kenton, Plum Spring Pond........... 100 
Kingfisher, Hosters) Pondess=--2-5.--2 200 
Kiowa, Wilson’s pond......-.---.----- 100 
Okarche, Meade’s pond......-........ 200 
Okemah, Sherrill’s pond......--.-.-..- 100 
Ringwood, Hays’ lake-:......-..--.-.: 100 
Texhoma, Cottonwood Pond.. -.-- = 100 
Wnion,,Boever’s pond=....----.---.-.. 100 
Waurika, Pelican Lake................ 300 
Pennsylvania: 
Bethlehem, Monocacy Pond......-....- 200 
Brandamore, Brandywine Creek...... 300 
Dowlins, Lockwood’s pond.....---..-- 150 
Eagles Mere, Eagles Mere Lake........ 100 
Ephrata, Cocalico Creek............-.- 300 
Conestoga Creek............- 800 
Frackville, Kaufman Lake............ 125 
Mud RuniDamesi ss 2-2...) 125 
Kittaning, Cherry Pond............... 100 
Lebanon, Lake Conewago. ...--- oat 150 
Mount Gretna Lake.......-. 150 | 
Water House Lake.......... 350 
IMance, Walkerilake- oto. cocccssers a 200 
Minersville, Pine Hill Pond........... 300 
Oil City, Allegheny RIV OP! ovis ctocten icc 600 | 
Philadelphia, Fairmont Park Aquar- | 
MUM) esac cece se eeesecakecaeeneec 220 
Phoenixville, Pickering Creek .......- 150 
Pine Grove, Little Swatara Creek... ..- 150 
Rauschs, Kunkle’s pond.........----- 200 
Reading, Maiden Creek............... 225 
Manatawny Pond........... 200 
Neversink Pond... -..-.-...- 100 
Tulpehocken Creek.........- 200 
Rosemont, Rosemont Lake..........- 100 


Disposition. 


Pennsylvania—Continued. 
Spring City, French Creek............ 
Virginville, Ontelaunee Creek..-....-- 
Williamsport, Lycoming Creek.......- 
South Carolina: 
Aiken, Round! Top Pond.---...-.2--- - 
Beldoc, Doe Pond..........--- Sean 
Belton, Neals Creek, headwaters. ... -. 
Bethune, Foard Lake........-..--.... 
Watts’s mill pond........... 
Blackville, Spring Creek.....---. gigi 
Campobello, Allens Creek.....-......- 
South Pocalet River..... 
Cheraw, Grants Mill Pond...........- 
Maynard’s mill pond.-....-.... 
Watsons Creek-e jee sceces de = 
Chesterfield, Spring Pond 
Clintons Brush Wakeseseseee-ee cess oe 
Columbia, Idle Hour Pond.......-...-- 
Messers Mill Pond 
Sprin ssPondeesesessess eee 
Ebenezer, Byrd’s pond....-..-.-.--:-- 
Edmund, Congaree Creek 
Crattispondies—-mecseceeee 
ScouterC@neekis a2 cence ac 
Shumipertispond--oeeee see 
Florence, Black Creek...........-...-- 
Fort Motte, Grazier Branch..........- 
Greenville, Mountain View Pond...... 
Piney Mountain Lake..... 
Hartsville, Lawton’s pond 
Irmo; Hollis pondessess <2 eeese-r 
Johnston, Vileto Pond........-.. ae 
Kershaw, Dunby Branch............. 
Laurens; Boyd’s pond: 5..-cs-ce.---2-- 
Laurens Cotton Mill Pond... 
Reedy Riven na: tmescsecece 
Roper’s' pond. -20.:2..<5----- 
Watts Mill Bondies 2s. 2.-.-- 
McBee; CedarniCreek-.2-5.5-.- so-¢-5--52 
SwaltiCreek <5 tsb eas sos 
Piedmont, Saluda River.............-. 
Ridge Spring, Watson’s pond......... 
Ruby, Olivers pond). i: -2o2-cceae=0 2 
St. Mathews, Wannamaker’s pond... 
Sanford, White Oak Mill Pond 
Seranton, Lynch’s mill pond........-. 
Sharon, Thomson’s pond 
Society Hill, Steer Pen Springs Pond . 
Springfield, Dean Pond ............... 
Summerton, Pine Grove Pond........ 
Timmonsville, nl Ss;pondee sean eeee 
Trenton, Padget’s pond....--....-....- 
Westminster, Coneross Creek.......... 
Richland Creek......... 
Westville, Rush’s pond 
South Dakota: 
Aberdeen, Prairie Park Pond......... 
Blunt, Pleasant Valley Pond.......... 
Kennebec, Manger’s pond............- 
iehillipsJansens pondesss.sesass=eeeee 
Reliance, Willow Lake.......-.......- 
Watertown, Lake Kampesca........-. 


|| Tennessee: 


Butler, Holly Spring Pond............ 
Cleveland, Rainbow Lake...-......... 
Cowan WillowsPond!s5 <2 2e22e-)-s-ee 
Decherd Cash’ssponde= 25-2 5------cee- 
Dyer, |Croomys PONGses. sense saan 
Elk Valley, Lynch’s pond.......-. Saue 
Ethridge, Alexander’s Donde sss en.<e 
Maryville, Pistol Creek, tributary... -. 
Newport, Indian Creek, branch of... - . 
Roan Mountain, Hampton Creek.... -. 

Heaton Creek......-. 


Finger- 
lings, 
yearlings, 
and 
adults. 


— 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


SUNFISH (BREAM)—Continued. 


Finger- Finger- 
~ OAS lings, lings, 
Disposition. yearlings, Disposition. yearlings, 
and and 
adults. adults. 
Tennessee—Continued. Texas—Continued. 
Sparta, Falling Water Creek. .......-. 500 Pecos, Hawkins’s pond. ..:........-=- 100 
Springfield, Oak Lawn Pond... oe 200 Luman’s pond 3.2.2.2 22.2.2 100 
Stanton, Wright’s pond....-......--.- 100 Pleasanton, Farris’s pond 100 
Trenton, Grider’s pond.....-.-.--.---.- 100 Royse City, Burrow Pond..-.......... 100 
Yarbrough’s pond......---... 100 San Marcos, Cape Lake..............-. 180 
Texas: Somerville, Lang’s lake. .............- 50 
‘Athens, Black Wakel----.--- == 52-0 100 Willis; Foresttlake®? =--2.4222225-2-24 100 
IBTOOMMSHAKGs ee aeereceaeeeee 100 |) Virginia: 
Clear ‘baker 2se ssc eccs sae = (a 100 Appomattox, Caldwell’s pond.......-.-. 200 
Garnett’spondsenses-esee === 200 Buena Vista, Hall’s pond..-.-.-.-...-.- 200 
tones PONG ee seaiee eae es acee 50 Culpeper, Mountain Run............-- 3, 000 
Blooming Grove, Walker & Green’s Dillwyn, Pearson’s pond.....-.-.---.. 200 
(NGL So setostcconesacdeoescdtcaosse 100 Glamorgan, Guests River Pond....-... 100 
Caldwell, Heslen’s pond..-.-.-.------- 75 HMash/sipondeasccteecs cee 200 
Jackson’s pond.........---.- 75 Indian Creek Pond....... 100 
Clint, Turner’silakessc---------2es-6— 100 Pound River Pond....-... 100 
Cookville, Ford’s pond...-..--.------- 50 Gordonsville, Carver’s pond......-.-.- 100 
Crockett, El Caney Lake.......-.-.--- 100 Keysville, Tuggle’s pond....--..-....- 100 
Crowell, Railway Pond. .........-.--- 300 Rectortown, Buckner’s pond........-. 150 
Crystal City, Wilson Lake...........-- 100 Richmond, Drurys Pond....-..-..-.-- 1, 500 
Denison, Sand Creek Lake. -....-.-.--- 100 Warren, Black Rock Pond...--.-.....- 200 
Waterloo Reservoir...-....-- 100 ||} Washington: 
Elgin, Hanson’s pond......-- 100 Almira, Zimmerman’s pond...-.....-.- 100 
Encinal, Rodriguez’s pond. 100 Republic, Mud Lake:2s_ 32.2222 -2 22 =. 300 
Grapeland, Darsey’s pond....-.-...--- 100 || West Virginia: 
Wooters Lake............. 100 Parkersburg, Goff’s pond.-...-....---- 200 
Greenbrier, Beckham Pond...-.-....-..- 100 || Wisconsin: 
Greenbrier Creek.........- 200 a Crosse; Long Wake-see- eee ee ese ee 275 
Greenbrier Lake.......... 200 Mississippi River.......-.-- 295, 450 
MurdiC ree keene se eeecic= scr 200 Superior, Amnicon Lake............-- 500 
Greenville, Fish Lake............-...- 100 Ipyman! Wake sss s.-ceecee a 500 
Mt. Pleasant, Narramore’s pond....... 50 || Wyoming: 
Paige, Southend Pond..-.-....-...-..-- 100 Sheridan, Ranch Pond:..-..-.-:-...-- 300 
Palestine: Dietz,S Poudsee a aeseeeeeee 100 
Pearsall, Melms’s pond.......-...----- 100 Motel Gasset lateaaoeeee eae 690, 757 
a T.ost in transit, 3,975 fingerlings. 
PICKEREL. 
+ Finger- 
A eye ings, year- 
Disposition. lings, and 
adults. 
Towa: MississippiiRivels os scceece oases ce cones eee eeeen see ee ees sess ecee eee neater 3,075 
PIKE 
Towa: 
Bellevue; Mississippi River! 25.822 2-52.06 sone nse ce one aclanieisiossioe eis sc eee eecc ariaeenes 1,300 
North McGregor; ‘Mississippl Rivers. sat csr a. isc wie oa eee teleeelalan = ais = sos eames 1,300 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


PIKE PERCH. 


Disposition. 


Arkansas: 


Crescent, Willow Lake 
Pangburn, Little Red River 


Illinois: 


Freeport, Schofield Lake 
Havana, State fish commission 
Hinsdale, Salt Creek 
McHenry, Fox River 
Meredosia, Meredosia Bay 
Wyanett, Illinois & Mississippi Canal 


Indiana: 


Angola, Crooked Lake 
Jimerson Lake 

Lake Gage 

Lake James 

COTM Ak OM as ees eee ise aoe ae dace skcier eos cine cekisecinsecicccis = 

Marsh Lake 

Silver Lake 

Snow Lake 
Claypool, Coldwell Lake 
DSH OUEZ Ha G emte retorts atelnternioeie tie aieeinieminiceistigsteciec oases oetile te ete 
Columbia City, State fish commission 
Elkhart, St. Joseph River 
Frankfort, Fairview Pond 
Ean tomer bis Waly a kee yareteieste celaee ee ieisaieieyare Seiaiaieteies =e cles araisicieise ee ere 
Indianapolis, White River 
Ha porioms Men PEAK sa.oxcies ccs cjsceiisiyesics sss cisiniclsieti mews Ssee case ences 
Pierceton, North Webster Lake 
iy Mouth eeleak oO LFA OAWiOOUS sje racjs cicdiseisieteie cinjeisicieie o sinisicisieie aisisiwe,crsiee Seeiowie 
Mle tiis cama CO SRL ye Nace seme ener eee eeeececeeecccisce cess acne ceeme 


Towa: 


Chester, Upper Iowa River 
Le Mars, Grimes Lake 
Mason City, Lime Creek 


Beattyville, Kentucky River, Lock No. 13 
Frankfort, Kentucky River, Lock No. 4 
Greenup, Little Sandy River 
VS ANU WRLVOD Sate, 2 tas creicieic sisi wie eis Sin ois aie tia:siais,cis ieleisisisisiciwsizigeieitls asic 
Heidelberg, Kentucky River, Lock No. 13 
Irvine, Kentucky River, Lock No. 11 
Mexing ton. WakeypllersheniNOs.Ae cc sien sec 2.5.) sicleicicisrsntaiiciemisieleisieisineejoewiornte 
Nicholasville, Kentucky River, Lock No. 5 
OIG keys tv Gn wleOCKAN OF (efecto carci =siciseie ici eisjatejes/ einai 
Old Landing, Kentucky River, Lock No. 12 
Richmond, Kentucky River, Lock No. 10 
Somerset, TESCEI (CHTE2 7 = 2 eg 
inishinriCree kee ses ee eee ee ceiemiectecenancmoeiceneceaneeccctee 
Valley View, Kentucky River, Lock No. 8 
Kentucky River, Lock No. 9 
Versailles, Kentucky River, Lock No. 5 


Kentucky: 


Massachusetts: 


Great Barrington, Garfield Lake 


Lake Buel 
Wee SHawal Ong aeress eae ccrse ceo Cems cwe teeemcccaceneeniecee ated etasestne 
Palmer, State fish commission 


Michigan: 


Battle Creek, Lake Gognac 
Bava ClUY ORCL A Wal ay ae cliemane cline acinniemaenieisb eee cee ene teeeeere ces 
Belle Isle Park, Detroit River 
Cassville, Saginaw Bay 
Detroit, State fish commission 
Greenville, Woodbeck Lake 
Holly, Bush Lake 

MankinsonylVakes ein eee sosden cies oseees sekocciccisccnasenagsetielescies 

Rood Lake 


Newaygo, Spring Creek 
Niles, Lake Chapin eee eee eee ees oe alee loo seitigae nceia<aeis |e cs emeeee 
OrtonvilleBig stone Walesa sclcmocccasse-eer cece ec se cose ects ceae sane 
Rose Center, Bennett Lake 
North Buckhorn Lake 

Witte: Cloud pH essdiake ne ccmece sem comics cmp ejrinin aisle seinen mnie sees 
Long Lake 

Yorkville, Gull Lake 


Minnesota: 


Forada, Maple Lake 
La Crosse, Closing Dam No. 2 
Minnesota Channel Run 


Fry. 


Turgetts Lake, outlet......-...-----+++--++-- sacens Sodntc monde 


weer ener eesere 
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Details of distribution of fish and eggs during the fiscal year 191 4—Continued. 
PIKE PERCH—Continued. 


Disposition. Eggs. Fry. 
Minnesota—Continued. 
Rapidan, Blue Earth River....--..-----------------+++--++2-+++seee rece cee feet reece sees 500, 000 
Stanton, Lake Byllesby.......----------------------- 22-22 cece etter eee c |e seer e eee 500, 000 
Missouri: 
Mexico, Burlington Lake...-...----------------------++-----2 22 ee rere cree [steer reece 360, 000 
Newburg, Cave Spring Creek....------------------------ +--+ 222222 reer eee |eee errr eee eee 400, 000 
Merrimec River..--...-.---:--------0---- 22-02-2222 nen nn ee ee |e nee eee anes 400, 000 
Pendleton, Lake Farm Club Lake.....--------------------++-+++-++-++--+-|---+----2-+2-- 360, 000 
Rolla, Big Piney Creek......--------------------- 2-0-2222 2c c rere r etree eee reece 400, 000 
Gasconade River..-..-.------------------2- 2-222 eee ence eect] eee eee eee eee 400, 000 
Little Piney Creek......--------------------- +22 - 22-2222 e ener teen eee eee 300, 000 
St. Joseph, State fish commission .....----------------------+-++-+2------- 1OXCOO\ 000) | Saas ae 
Wappapello, St. Francis River. ...-------------------+++-+-+-- 222222222222 -|eee eee eee 400, 000 
Nebraska: 
Gretna, State fish commission .......------+-+-------- +--+ 22222 tere ee eee 2500051000" |= emeeeeee 
New Hampshire: i 
Concord, Contoocook River 500, 000 
Fitzwilliam, Laurel Lake....-.--.- 300, 000 
Laconia, Salt Marsh Pond .......------------------+++e 2222 er errr rere 200, 000 
New Jersey: 
Greenwood Lake, Greenwood Lake...----------------------+++-++++++-0-2-]----22202----- 500, 000 
Lake Hopatcong, Budd Lake......------------------++----2 2-22-2222 0202 -[eee cere eee 500, 000 
Lake Hopatcong ....--.-------2--s0---2-------2-2----2--|------------0- 500, 000 
Newfoundland, Green Pond......-----------------+-+-----2 +0222 r etree ec|e eee ere eee ee 500, 000 
Millville, Union Lake.......-------------------2--002 22ers erence eet r ene e|ee eer e nero eee 500, 000 
New York: 
Au Sable Forks, Fern Lake......-.----------+---------- +2222 reer errr -|ee steerer eee 400, 000 
Military Lake........--.--------------- 2222-22-20 e eee] eee eee eee ee eee « — 400, 000 
Silver luake...--- =. 2--22-- 22sec -em eels =n neo een =| nine miele 400, 000 
Whistle Pond .........-.------------- 22222 eee e rere eee [ence eee ee eee ee 400, 000 
Bath, Lake Salubria......-....--.-------------- 22-2 e eee creer e eee reer fee eee cere 500, 000 
Binghamton, Castle Creek ..-.-.-------++--------- 2-200 sere cette reer cece efe eee rece eeee 300, 000 
Lily Lake. ....------------ 02-022 eee eee erent ene e eee cee] an cnn ees eeeeee 300, 000 
Susquehanna River ..-...--------------2 +--+ +22 2222222222 eee] ese ne ee eee eee 300, 000 
Cambridge, Hedges Lake......-...--------+---------- +++ - 020s ttre cree cree e|ee eee eee ree 300, 000 
Cape Vincent, St. Lawrence River...---------------------+-++++2+0ee errr [eset eee eee eee 400, 000 
Hopewell Junction, Mill Pond.....-..--.------------------+---++-++++++++-|-----2-2-2---- 400, 000 
New York City, New York Aquarium...-..-.-----------------++--+-+------ MIS OUDE | eo sscass 
Painted Post, Conhocton River...-.-.-.-------------------+--4+-+-+++++--]--- he Saat to 500, 000 
Pine Bush, Shawangunk Kill River 400, 000 
Port Henry, Lake Champlain........----------------------+++++ +2202 sere -|-- eee eee ee eee 
Port Jervis, Bauer Lake........-------- 
Portlandville, Goodyear Lake........-- t 
Redwood, Millsite Lake.......-...-------------------- 2222s eee r reer 3 
Wayland, Loon Lake.........----.------+---- +2222 2222 c eee crete terre e[ee eee rece eee 
Yulan, Washington Lake.........---------------------- +++ 2 +222 etree eet et|e eee eee eee 
North Dakota: 
Devils Lake, Devils Lake.........-------------- +++ +--+ 22202 eter r eter eee 
St. Johns, State fish commission . ....------------------+++-+++-2+22---+--- 
Ohio: 
Bedford, Clarks Lake.....-..------------------2-022 2220 e treet etree nee 
Catawba Island, Lake Erie.......-.--------------------+-----+-+2+--+----- 
Isle St. George, Lake Erie.........-.-.--------------------+-------+------ 
Kelleys Island, Lake Erie...........----------------- +--+ +--+ 22 +e err ee cree] essere e cere 10, 000, 000 
Marietta, Muskingum River, First Pond.....--..------------------------- 300, 000 
Middle Bass Island, Lake Erie.........-.-.----------+-------+------------ 
Nevada, Broken Sword Creek...----------------------+-++-++++++5-7+++--- 
Oak Harbor, Portage River........------------------++-+---+----- Se sonone 
Put-in-Bay, State fish commission... ...-------------------------+--------- 
Russells Point, Indian Lake........-----.-------+:----------------------- 
Zoar, Tuscarawas River.....-..------------------2e sees eee errr cree 
Pennsylvania: 
Allentown, Streams in Lehigh County.......-.-----+---------------------- 
Gammal. Pine Creek. ...- 2-25 ---- 2222222 050--0eetsesssenesecee=-=-055->= 
Cherry Tree, Cush Cushion Creek... ....-----------+----+-+---+++++++++-+-- 
Cisna Run, Sherman Creek........-.---------------------+++-+++-+-+------ 
Cly, Susquehanna River. ....---------------+--------+-++++2 eee er eee eee: 
Dalmatia, Mahantango Creek......-.-------------------+-+2-2 22222222 e ee 
Susquehanna River.......-----.-.------------220222----------- 
Denver, Cocalico Creek... .------+------------20--esee seen cence cen eee ene n n= 
Hosensack- WelancoCk’s poms s- 222 saan ae sae awe eee ee see ele aie clei == ilar 
Huntingdon, Juniata River, Raystown Branch 
Stone Creek: so sas ese ae saci ces eee eal aie oddest arate alee 
Jersey Shore, Pine Creek.......-.-.------------+----- +--+ 2220222222 eee 
Lewistown Junction, Juniata River........-.---.---.--------------------- 
Manheim, Big Chiques Creek.......-..---.------.----+-----------=--------- 
Mapleton, Jackstown Pond, lower....-.-.-.------------------------+-+---- 
UTTER ER Layette eee aotearoa 
Oil’ City, Henrysspend Rumer sete nae a 
Peach Bottom, Susquehanna River........-.---.-.-------------+-- 2222+ -}ee eee eee eee ee 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


PIKE PERCH—Continued. 


Disposition. Eggs. Fry. 
we EES 
Pennsylvania—Continued. 
SU Ea ae oe i 6, 000, 000 
Seg demattia ever 22 oor 2ohs e sys ese RE NE ETT 500, 000 
Spring City, Saylors Pond 200, 000 
Tionesta, Allegheny River 500, 000 
Wanamaker, Manor Creek... .._. Siegler chia olay aiciele(erciainlsiainiate see meee een oe ae 00, 000 
Washingtonboro, TESTER Noe ie SU seal uO al Ree 300, 000 
wibainspont, Susquehanna River, West Branch........-...-.0...1. sc. 2 7577 500, 000 
TREES GI SEAT SS a a 300, 000 
Poids fon uO AVEBS ste mcence sear teen sacnaee: csehos [ea Pee eeae 300, 000 
se TOE TS Es ene ee iol une Samal RUE tien 300, 000 
South Dakota: 
OI IAG US eae, ene ere ee eee eT Re ved a eae 284,000 
1 AEE TIO SO eee io ee eR I ain 800, 000 
Tennessee: 
Manchester, Duck River, Bark Camp Fork 300, 000 
Fle eA parce OUI Weta 2 2222 USa se ebescsiessiscscaskacs Ope ee Pees 400, 000 
Vermont: 
oat gO een tear arcaet owen ca sect svete cet cete-ceccadl soy oc, 300, 000 
EMC UTT PON emcee meee eae e Ae NER oe 2 400, 000 
1B EVEL ECGy AG te Sh ee el eh ee 400, 000 
ake Bontospervs sos the nies a ree) 800, 000 
LEN 2) 3 Ker 3 a Gg ge la 500, 000 
ace ute halls shake Camm! . Soe) ie Tee 400, 000 
Bets gino eelguntie seo aes tees te ress vedyerses)ealige4 72272733 400,000 
ACIS US (Ch. 10 11 Sd pele ea oR eS a a 500, 000 
Hanenburg WNeals Laker. -.2.5..s6...2-0.00... 0c. 400,000 
1S ULE ps OS LE 1 Rs i ee el aa Ia a Oe a 500, 000 
SELES IEG ELCN GSD isis Dea a ee 500, 000 
Montpelier, Nelson Pond.................... 400, 000 
plese Pee eyUaMOMG: v2. bo 2scck sce ast cs scont eee ase cee. 500, 000 
Pomme ubeecnswoners PONG. - 2-4: ci5) 062s ss eae ss te ee 400, 000 
LVEDD BL 0101 og a i il eh a ee a 1 300, 000 
Biro WaslOnl WaKke-Ae cron anscoid sos tni sees) 22.22 esta 300, 000 
Shelburne, La Platte River................. 200, 000 
parr itvermie, Rourd Pond - 20 02o< 00) cssecs oc cssc ssa 500, 000 
SISTESEA DIES CL GSO ae Na , 000 
JLT yO Ses (0) ELT APS i aR a 9, 600, 000 
TS TS TE2U L1G i se cae Ss a ASAI 26, 000, 000 
LESTE, (CULE TEA i i Ne ae ts a 300, 000 
Virginia: i 
eucmion, Semen doatR Wens 27. <.. 325206. -ciedosccsccec lace -encct) 500, 000 
UDDCIUG) 2 Une ee SOAS ee ee a a a 400, 000 
Riverside Lake............ 400, 000 
Sandy: Riven --s.... 2. 600, 000 
Lovettsville, Dutchman Run................ 00. 000 
iE nSuilie Besnes MIN Hond.. 22.222 111 28 tte , 000 
Wisconsin: 
Antigo, Pickerel Lake... ... eteneieenie see siane 300, 000 
Black River Falls, Black River....... = 300, 000 
Morrison Creek 300, 000 
WevisVake, Devils Lake... 4......-.0-. cscs 300, 000 
ie OTC CRE PTTL a en le a et 400, 000 
“EIEN 2) ET A ec lasG RE el eae 200, 000 
Piece igen ater ype 05.2022. e eh ie ar ee 
‘DUGOUT TIPO RG RAs ean Rh Le Me 
ELS CSL TAS CS is ee Re a IN ay 
Wolommart aiouptice story an atitoce rote ake te 
Crosby Slouphe oot Ai ik. glia e ata a. 
LL FESEIU IN 82 SS a A eel OER oe ela 
TA ne a ga Fa is ee cee Eg eee ae 
oopuy nm Slow phe eee ea eee seen ana 
Lower Halfway Creek.................. 
Mississippi River, East Channel 
Sandi Slough eae @ eaennt tr uals 
2S SENZA EEE SIPSITO TS le i aI 
Lp A) SO a i ee 
Ptr Gerace Take. 2 2c) 0. ge rT 
Be te win Wakes 2720 cece ce 
BELLS LST TSS ISG eco Be ee NAT tee 
Wee MOURNS oat ohh jadeeace escent 
LE ISBT SEES SI Ree 
ase eli Bivens sek 
OE oc do ot RP se ee a ee A 


@ Lost in transit 500,000 fry. 


9497°—15 13 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


YELLOW PERCH. 


Disposition. Eggs. 


Fry. 


Connecticut: 

pM sel syvapeven IOs yee Ree Oe oe SRR Rhea eons cmagnooeD Sonos aosocneodse 

Bridgeport, Hillside Pond 

East Hampton, Lake Pocotopaug 

Greenwich, Thompson’s pond 
Delaware: 

WoT ofc pl bao vel IANS Pos eeean socoSnaoabooS Iosses=2on seas p9s0na5e koosanssaace 
Georgia: 

INE, (CE yore) | Nei valbbene se coco sqonsoScoSSaSucscescodpencssaq|bsedadeososc 
Tilinois: 

Carbondale, Thompsons Lake 

Sterling, Lake Sinimississippi 
Indiana: 

Bremen, Lake of the Woods 

Indianapolis, White River 

Marion, Mississenewa River 

Orland, Wall Lake 
Towa: 

Corning, Vernon’s pond 

Gravity, Johnston’s pond 

Le Mars, Dalton Pond 

Randall, Little Wall Lake 
Kentucky: 

Morganfield, Silver Pond 

anni Neh) let Looe Aah obo ononodossSooosS) bocancoconc’ 


Maryland: 
‘Aecokeek Creek, Potomac River 
Antietam, Potomac River 
Bengies, Seneca Creek 
Bohemia River, Chesapeake Bay 
Broad Creek, Potomac River 
Bull Cove, Potomac River 
Bush River, Bush River 
Dickerson, Lake Blenheim 
Elk River, Chesapeake Bay...-..----.--------- 
Northeast River, Chesapeake Bay 
Pomonkey Creek, Potomac River 
Piscataway Creek, Potomac River 
Spesutie Narrows, Chesapeake Bay.-..--.-..-------------------|------------ 
Swan Creek, Chesapeake Bay 

Potomac River 
Union Bridge, Spring Lake 
Woodmont, Potomac River 

Massachusetts: 
Boston, applicant 
Lee, Greenwater Pond 

IDS PAGE aes an ba eneebnabobopcoseesconooscosscussopcES 
Lower Goose Lake 
Lenox Dale, Stockbridge Pond 
Orange, Long Pond 
Palmer, State fish commission 
Minnesota: 
Lanesboro, Root River, North Branch 
Root River, South Branch.... 
Rochester, Rochester Mill Pond 
Zumbro Mill Pond 
Zuambro River 


Missouri: 
INGA CCR ey SHOU ILA eee sae Saco anao sons saa s9sSoss0c0es0) Pasoreosccus 
Nevada, Katy Allen Reservoir 

Pottorf Lake 
Sita bese Oster Wake yet te caret ota retetee fale tete letter etote fala tetatetelelelat=)| iain aleleeielatele 
Pleasant Hill, Kellog Lakes 
New Jersey: 
Belvidere, Mountain Lake 
Clementon, Clementon Lake 
Freehold, Topenomez Lake 
Grenloch, Grenloch Lake 
Hammonton, Hammonton Lake 
Lower Jamesburg, Jamesburg Lake 
Mays Landing, Estellville Lake 
Newark, Branch Brook Park Lake 
New Brunswick, Westons Lake 
Pleasantville, Bargaintown Lake 
Princeton, Carnegie Lake 
Rahway, Bloodgood Lake 
Sewell, Tylers Lake 
Swedesboro, Mitchels Lake 


400, 000 

5, 000, 000 

11, 402, 523 

3, 800, 841 

2” 000; 000 

15, 000, 000 

5, 200, 000 

3, 800, 841 

15, 203, 364 
000; 000 


Finger- 
lings. 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 


YELLOW PERCH—Continued. 


Disposition. 


Eggs. 


New Mexico: 
NLASRVI CLAS ASV LIMIT CSCEVOUs). 2 ance cmc see aoe ccc cclse oceniccee 

New York: 
Aimar pelen dersonvbake ctr acca se sccm sees cee eeceaine cates 
Sheridan Pond 


Highland Falls, Roe Lake 

New York City, New York Aquarium 

Schenectady, Collins Lake 
North Carolina: 

- Henderson, Young’s pond 
Mayesworth, Duharts Creek 
Wilmington, Greenfield Lake 

North Dakota: 
Cayuga, Andrews Lake 
Kasts Lake 
Lake Margarette 
Willow Lake 


Oklahoma: 
Optima Ansley spond! 254. =<. cetes se cccee ce SSS erste eeoeks 
Pennsylvania: 
Blairsville, Conemaugh River 
Icedale, Brandamore Creek 
ittannimes Chermyp Ponder... cease cote ste ceeccineciee cece cecce 
Reading, Beaver Creek 
Wellsboro, Marsh Creek 
Westgrove, White Clay Creek 
South Carolina: 
Green Pond, Jack Hutum Pond 
Lanford, Buck Head Creek 
South Dakota: 
Crocker, Round Lake 
Philip, Medicine Creek Pond 
Vermont: 
Brandon, Lake Hortonia 
Cambridge, Half Moon Pond 
Medealf Pond 
Fairlee, Mud Pond 
Hydeville, Lake Bomoseen 


Plainfield, Nelson Pond 
Swanton, Missisquoi River 
Thetford, Lake Morey 
West Danville, Joes Pond 


Virginia: 
Dogue CreckomROtOMACARAVeD=,. 2 <n. -cicacls elses nels vinie coe ec ces 
Little Ehuntine (Creeks Potomac Rivers:.3.....2.2.-1.2.2.5.2202) 
MovettsyalogwOutchmaneRun 2 2 oes sseeeee ses coe cbceccteen 
Mosely, Swift Creek 
iPomMickaCrecks POLOMACHRIVeD ms occ o cco cise sence. cee ceeenices 
Washington: 
Coulee City waynes Hake. <a. <eocerccns vsceees ae veces se keicesisic 
Wisconsin: 
La Crosse, Mississippi River 
Sheboygan Falls, Sheboygan River....................-..-.---- 


Total a 


9, 500, 000 


a Lost in transit 1,380 fingerlings. 


STRIPED BASS. 


Disposition. 


North Carolina: Weldon, Roanoke River 


Finger- 

Fry. lings 
BOSSA AHA 100 
300\000h| Fase saceee 
300K000) fans seaees 
3001000) pa smeamnns 
SOOT0008| See seen 
Piemeeie 10 iy aan ee 
Sicise (cle migjejaerciaye 135 
sivohuainisiaatete aie 30 
Se AeR eS ebEe AS 135 
300 
300 
300 
300 
Bees Bisiok daisies 25 
iA Sevarice e 100 
10007000) |B see aes 
Lae RB A he 200 
AQONOOO} |= eee ee 
mie eens ioecters 150 
200% 0001] eae sane 
eaets aisiete sacle 100 
Bim fares eee ate 200 
oie eelets.cceyereotorste 600 
SE beret emo coe 200 
500%000))) 22-2 eer. = 
A005 000) Res enen oe 
4005000)|Eea soa. 
A00S0C0N| Seen eee 
900:,000) | Aeeseeeeee 
400;,000) |beeeaeh one 
14005 000|S2eae eee 
5005 000K| 2a see eae 
400000) Sanaa sae 
22,805;,046) |ooso aoe. 
22°805;046) |S = nesces 
1300 C00H| Hen seem ees 
ETA Oe rhe 70 
190045205; see coe ; 
Foe ae eae 40 
2,325 
300 
179, 924,389 12,775 

Fry. 


11, 689, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


WHITE PERCH. 


é An Finger- 
Disposition. Eggs. Fry. iaies 

Connecticut: 

Bristol, Compounceiake..«. - 2.) -<0-sescccs so= eee eae eee Cee eee eee eee 495: 000)|-seeeee oe 
Seymour. CanminetomiPondss..-cesasceacee ncn (eee eee EEE PEP Eee ieee eee seas 330:000) see se nae 
‘Thompsonville, Wake WAS 2s. = a.c- ccm se see be ace oe Ree enee eeee ee nearer 660:000)|2osneene 

District of Columbia: Washington, Potomac River...............--|..........-- 18;,0005000)|/-sceseneee 

Maine: 

Brooks, sandal ake) soci oslcarin setae ascetic seo eee 500; 000s assent nee 
ny eburpeOvieWwClSiPOnd ssc. 3. -a-nnecom eee eter eee eters AQ0%000)| eee 
INorway,, Kevariakes: 222s 2- sects inne scien seen nena Saee 400;000) |2 a5 eee ae 
akeMeenay@m-ac-2 ou Sols cams eet eereneee coecect rae 700; O00))| bse aeeeene 

Lake Pennesseemassee. .-- - - Stet eeeaa sae Se ne ae ees GOOKCOOR|Geteeeeeee 
WVirpinianWake. 05a olefinic sisnicemees see ae eee eae FOO%OOON pocseaenee 
Oldtown PickerelPond™. "2": snc ee ce eo eeee eee eee co eceeee eee OUM ON (aos semis 
Walker SquarPantWakers ose e- sose-eneieaeeinel-i- 7005000) ease eee 
Wiest Paris. Big (Concord) Pond!== toss. sees eee. ee 3305000) S2eeeeeee 
Pleasant sPonde erase. cos shoes ere eee eee eer 3305000! | 222 one sne 

Maryland: 

Antietam, Potomac River. .....----- TaEG Se SEE a weicjomem nec nei vesicles ote se cana keee ee eae 2,000 
Baltimore Populan Ponda. =-. se2- see eee ee a- he ee ee 5OOTO00! | Dees ceeneees 
Bladensbure Bellevue PR onG: a ee ae eee epee ee eee eee A001000 | Soe enna 
iBohemsa iver; ChesapeakesBay 2-225. 2oscecec ec secs ececee 10; 000: 000) 222. 12-2 
@hase Mundee Creeks. 5- ass - foc acnias saeoeue demeeet ee cicenens ADOOOOR |e ae eee 
Hastena hats, Chesapeakeb aya acc. sere soe seen soe ee ecceeeere PRE s(N G0 see ess 
Burnace Creek, Chesapeake Bay--so252 22.2 oo cece ceemenc eee cns QASOOOS COON Eee ae 
Henderson Point; Chesapeake Bay ------.-222-2..-----222-.----- 10°000;000!|22- 22 s-eee 
Spesutie Narrows, Chesapeake Bay ............-.-.-.----------- 150005 000822 so. =e 
Swan Creeks: Chesapeake ayes-- 9) osc soem oe lee ete et see os anna 36-000 2000) a -eeeeaene 
Piwen Creek wea. oe one emo ee D8 000)| GOON === aera 
Town Point, Chesaneake Baye sosea= = esses seme eee ae T5KOOOHOOON Pee eaeeee 
MiksRiverse- esse esse: seer aes Bh Seabateoneaus BETO OW goaceeconc 
Western Plats; Chesapeake'Bay-.---- 3222.25 2002-252 222 oo. 2550003000) |esmeeneae 
Massachusetts: 
IBOstone ap plicantessarsca-etcr ees tres see eeme ane ee Eanes 
Clinton Westibondketesee teers ecsre eater per see eneae esa 
Congamonds Congamond Wake= 2 s2 2225 soac cee oases eee eae 
Ralmouth, wares sPond «sot l 55 ce sence Soe So Sesceacee cc. 
Horgesvillage Moree Pond’ cnn nee sce e see eeeeeee Seeisea- sees 
Brankline hramclin Ponder ct ih. oe ooe seems sce ecto seem 
Graniteville Keyes! Pond: opens net eed Sem eeaae eeeee 
haneaster: Spectacle Ponde: <= 552-255 ee socc 2 sone ses oaeeece=s 
Bowelit Grystawakes ssn cre rnc samt cere einai eioe ers 
ibymn unedom Pond seeeeeece seers sree ae mie a 
(Up persPond ee eer eee tae aes ee aon ase taccee 
NorthWittleton) KnoppsPond- noo 222222 ess seas eee eee 
Orange bone, Pond d2toss eon nico roe seni eeeeeeeeiseee 
SouthiChelmsfords Baptist Rondt=as252252252-502-2oee tenes eel eee ee eee 
Wiest. Chelmsford “hlushine*Pond=.s5 243252252 o se coe dae cele lee oe cemenee 
Lone Sought *Pondeys 4523 8755 59 Soe eee 
: Nabnassett Pond 92 s2 52 oe a ee ee ee ee 
New Hampshire: 
Concord, Newfound Waketoss- aes fe eco acseclcens ee seree te 
IPenacookMbAkGls eee s pate fects poole omits aS 
MUThHaM Oyster seulvielra seer swleriettaae acc ose ce ors oe netiaiera eee 
Greentield sOpten Wake reece ence acc cisce sess cinte aeiisoniae atcte 
Sunset Wakeves tae 2 ee acas eee ae cis tee ote eae 
Milsborouche Moon Ponds seme! assess adeioe seas eons ect 
Laconia; Statefish commission: - .-.-.225--s262026-2 6 see20- 2 22--- 
Meredith, Lake Winnepesaukee. - ---. Bt SSS Sa es Ae 
INOLEN Wieares Weare ReSenvOll. Saeco esc mesic ae ee ctaecie ee 
Sanbornvilleovell Gakes<-s.c.-csec eee s eee eon ec en anaes 
New Jersey; Boonton, Green) Pond: 2255-22 snss22- 25 os-1a eo = 1000000) rece seeee 
New York: 
Altamont-=Norman) Kall Creek. cs 2 s2--se en eee eee see she aS IANS 8 ee ae 495; 000!||s.2e-eee 
‘Brood yn Vorkebakes or bs eves ere eal Ae ee ca caaceene 25020008 Pa 2s eae 
Pine) Plains, Stissing Wakes 4.2/22226 :avceeeeete eas ceecimescaeceenlte eae eect ae A95s0003|: aesceecas 
White Plains, Rye Lake..-....... seo3ss 2gidintas Hoes RESIS tlee os 8 testo. A955 000) |!- tes = acter 

Pennsylvania: 

WiestiGrovesborsy thes ake: 2. occ s<cases Seclnctin cote ton selene ere se 20050003 |) Sascences 
WhiteiClayiGreekss ss<.cresed sc oos seca hsesss Sessa Pees 200; 000))||2t2--2Ss82 

Rhode Island: Woonsocket, Sheeneconett Pond...........---------|------------ 3305000) |c<% ceoectne 

Vermont: 

Bernin ston Barberi ond. sete 2 se seis ood ae eae eee | aesseeeer 3302 000N|-22o-5e5ee 
BentoniPond ss. aco ie s sess wos Soe seo eee eee seacitaeeaeeees 3380000) b= saeeeees 
Thakevbiancock:ae titi Saas wsee see eras aces + eer ereeee 350}0000|Paeseene=e 

Wealden? Coles Pondies4 Sots 4 a. Fosse cen eee cs Scone ebee | eens eee nee 300)000)| Essar cone 

Virginia: 
hovettsville Dutchman Run. 224.2 oases sca seo sere sees scene 33 75050008 Ese oeeeie= 
Reedville, Back Creek 22)... 520 steseesosne seemnoe= eee asian ek oe ceeione 700) 000" ||nse=2eeece 

Total ss sess Paes ceca det meee eae as Sees Deas Deemer eee esos 1,400,000 | 218,600,000 2,000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued, 
WHITE BASS. 


Fingerlings, 
Disposition. yearlings, 
and adults. 
Towa: BelleyiterMississippinktiver.. cs. see ee seen sree eecsscca-sccescee SEE SAE 4,000 
Kentucky: 
MotisvillesayWooldnidgeste ondary s3 sasetacecns Se scns em <'jacicciis oes sine seine decs ieee ese 100 
WICH ES LCR ING Walle Ca estes e ae re ore mci ialaisteelalela sieinielnien is a= iolsinalnalssieenen'e sink nie viele om 350 
TOE 3 Sa cde s isla taodshpdegeeenodedecd nodes Uedbbosaasescr dd poeEeseE svete IaeeSe Sue 4,450 
COD. 
Disposition. Fry. Disposition. Fry. 
Maine: Massachusetts— Continued. 
Boothbay Harbor, Boothbay Har- Jobs Neck, Vineyard Sound......- 4, 984, 000 
horeset eos 4,083, 000 Manchester, Massachusetts Bay... 4, 220, 000 
Linekins Bay - - 1,776, 000 Marblehead, Massachusetts Bay... 5, 690, 000 
Massachusetts: Nobska Light, Nantucket Sound.. 3, 621, 000 
Bell Buoy, Vineyard Sound.....-- 2, 566, 000 Vineyard Sound... 15, 564, 000 
Beverly, Massachusetts Bay....-.- 8, 350, 000 Robinsons Hole, Vineyard Sound. 4,386, 000 
Buzzards Bay, Buzzards Bay-...-- 3, 425, 000 Rockport, Atlantic Ocean......... 10, 590, 000 
Cape Poge,Nantucket Sound...... 10, 400, 000 __ Ipswich Bay...-..----- 11, 320, 000 
Edgartown Harbor, Nantucket Tarpaulin Cove, Vineyard Sound. . 17, 762, 000 
Sonnet oe sore eo oem tasers 5, 933, 000 Tisbury, Vineyard Sound......... 936, 000 
Eel Pond, Eel Pond..... “is 12, 840, 000 Uneatena Point, Buzzards Bay...-- 6, 802, 000 
Falmouth, Great Harbor 2, 148, 000 Woods Hole, Great Harbor.......- 1, 330, 000 
Nantucket Sound.....- 7,041, 000 Vineyard Sound... -. 8,076, 000 
Vineyard Sound.....-- 4, 695, 000 Woods Hole Harbor. 4, 153, 000 
Gloucester, Atlantic Ocean......-.-. 24, 610, 000 Vineyard Haven, Nantucket 
Gosnold, Nantucket Sound......- 1,678, 000 SOUNG cL awaeacccomacenemeneee 1, 146, 000 
Robinson Hole. .....-.-- 3, 434, 000 —— — 
Vineyard Sound......... 50, 830, 000 Total cnn sic etiee ts sedioc acces 252, 951, 000 
Great Harbor, Vineyard Sound... - 8, 553, 000 
POLLOCK. 
Maine: Massachusetts—Continued. 
Boothbay Harbor, Boothbay Har- Manchester, Massachusetts Bay-..-..-- 76, 585, 000 
DOTS eter epes ccc eee ceeaniee 19, 223, 422 || Marblehead, Massachusetts Bay ....-. 43, 730, 000 
Massachusetts: Rockport, Atlantic Ocean............ 50, 285, 000 
Beverly, Massachusetts Bay.....--| 101,960,000 Ipswich Bay! s-oasecseenee 52, 080, 000 
Gloucester, Atlantic Ocean ....... 146,025,000 || Salem, Massachusetts Bay ..........- 4,000, 000 
ipswich" Bay,..----..--- 38, 700, 000 : Sennen See 
Massachusetts Bay -..- 28, 820, 000 Ota verona a Meee eit Rae Stoo 561, 408, 422 
MACKEREL, 
Disposition. Fry. 
Massachusetts: 
GreatHanbor, wwaneyand: Soumdis 0422 A. sas clsecec cise ese ce hades Hine eae eek eae ec beac 898,000 
@urisset is BUZZAEGS BAY asics aoe ae eeee ao. om aed seas cs cee snostedaraquscdeeaseee 1,612,000 
STO GAME tole wictslc erate sete ala iale jae ee oe ch cia yctetets Sone Eo sinks crime ees oame tence eet 2,510, 000 
HADDOCK 
Maine: 
Boothbay Harbor, Boothbay Harbor.............-....--.-- stems eo deeeu cet eetotantior eee soste 894,000 
Massachusetts: 
BewmeniyegMassachusettsib ayes acre ras sadete ae cc ee -F cies JE ac oe We) Jae eaatse oe 9,210, 000 
AIOUCESTED LIAN LIC © CAME ms tara se ge Gia oe ape.cei aie este foaciee ae nae SERRE Baae tee eee 44,770,000 
SNoks tele yas oe ee eee ee Lee” a Se eee meee 3,090, 000 
Marblehead, Massachusetts Bay 9, 670, 000 
UO POL ANTICIO COONS» acai Shs cease bad chine Foakceech boos conan ove cunecesee ..-| 25,230,000 
Ipswicheb siyatcs Po5. eect ke fess Boe j- nie wie misoteinre cide sci so Ons Sea casicsce hs 15, 720,000 
SOL leer er Sete coeae e Sansa a anaes ces ec es csi eee adceiinas enabticewaoenesceswacene 108, 584, 000 
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Details of distribution of fish and eggs during the fiscal year 1914—Continued. 


FLATFISH. 
Disposition. Fry. Disposition. Fry. 
Maine: Massachusetts—Continued. 
Boothbay, Back River...........- 1,949, 000 Gloucester, Annisquam River..... 19, 550, 000 
Sheepscot River. ...-..- 5,924, 000 Gloucester Harbor..... 187, 330, 000 
Boothbay Harbor, Boothbay Har- Gosnold, Hadley Harbor.....-.-.-- 15, 567, 000 
: Obes sae are 380, 603, 000 Nantucket Sound.....-.- 13, 567, 000 
Hodgdons Cove 7,328, 000 Vineyard Sound.....-.-- 52, 859, 000 
Linekin Bay... 77, 764, 000 Manchester, Manchester Harbor... 9, 100, 000 
Mill Cove...-..- 32, 583, 000 Massachusetts Bay. - - 8,930, 000 
PigiCoves------ 7, 406, 000 Nobska, Vineyard Sound......--- 6, 434, 000 
Townsend Gut. 3, 703, 000 Provincetown Provincetown Har- 
East Boothbay, Linekin Bay....- 14,810, 000 DORs oid aii Ssinroe ee ereee eee 15, 000, 000 
Southport, Ebencook Harbor...-. 24,011, 000 Rockport, Rockport Harbor......- 8, 100, 000 
Massachuseits: Tisbury, Vineyard Sound...... ted 2, 222, 000 
Beverly, Massachusetts Bay......- 9, 000, 000 Woods Tole, Woods Hole Harbor. 5, 000, 000 
Falmouth, Buzzards Bay....-..-- 28) 997,000 || Rhode Island: 
Deacons Pond Harbor. 21, 339, 000 Wickford, Wickford Harbor....... 46, 500, 000 
Little Harbor.......... 14, 031, 000 ———_—____ 
Nantucket Sound.....- 77, 880, 000 PROUAIS .. Stepsister ees 1,171,321, 000 
Vineyard Sound......- 44,947, 000 
Waquoit Bay........-- 28, 887, 000 
LOBSTER. 
Maine: Maine—Continued. 
Ashdale, Burntcoat Harbor. ...--- 1,000, 000 North Haven, Pulpit Harbor... .. 150, 000 
Bass Harbor, Bluehill Bay..-...-.- 2,000, 000 Ogunquet, Wills Bay..... Soe eere 1,000, 000 
Biddeford, Biddeford Pool. .....-- 7,000, 000 Philipsburg, Burntcoat Harbor -. - 4,000, 000 
Wood Isle Harbor... -.- 1,500, 000 Portland, Portland Harbor.......- 3, 000, 000 
Boothbay Harbor, Boothbay Har- Prospect Harbor, Prospect Harber 4,000, 000 
; [Sl teceaneeance 4,000, 000 Robinston, Passamaquoddy Bay.. 500, 000 
Hodgdons Cove 1, 000, 000 Rockland, Rockland Harbor..-... 8, 000, 000 
Indiantown Rockport, Penobscot Bay.......-.- 250, 000 
Coverteee nace 1,000, 000 Rogue Bluff, Pond Cove........-- 3, 000, 000 
Linekin Bay... 2, 000, 000 Round Pond Muscongus Sound. - 2, 000, 000 
Mill Pond..... 3,000,000 || St. George, Pleasant Point Gut... 7,000, 000 
Bristol, Christmas Cove. ..-------- 2,000, 000 South Hancock, Skillings River. .- 7, 000, 000 
ohnsiBayereseee ee oeeee 1, 000, 000 Southport, Cape Newagon Harbor. 4,000, 000 
Pemaquid Harbor. .....-- 2, 000, 000 Ebencook Harbor... -- 3, 500, 000 
Robinsons Cove...----.--- 2,000, 000 Pig Covel. ice sees 1,500, 000 
Round Pond Harbor.....- 500, 000 Southwest Harbor, Somes Sound. . 3, 000, 000 
Cape Porpoise, Cape Porpoise Har- Sprucehead, Muscle Ridge Chan- 

BO sop Sct on scscccusospondesadacc 5, 000, 000 iG] WEARER ARO EnORES Cass Meo n OC ae 10, 000, 000 
Castine, East Penobscot Bay-..--- 500, 000 Stonington, East Penobscot Bay... 2, 250, 000 
Cundys Harbor, New Meadows Sunset, East Penobscot Bay...... 500, 000 

PRUIV ORS Soe ee ne nee a eee ats 3, 000, 000 Swans Isle, Bluehill Bay.....-...- 1, 500, 000 
Cushing, Point Gut......--.- 1, 000, 000 Vinal Haven, Long Cove.......... 3, 000, 000 
Duck Cove, Bluehill Bay. 250, 000 ; : Sands Cove......... 15, 000, 000 
Eagle, Penobscot Bay... -. 650, 000 AWallls SS) WAUILS iB avon er eter 1, 000, 000 
Eastport, Broad Cove. .-..-..- - 5, 000, 000 Wiscassett, Sheepscot River.....- 500, 000 
Kast Stuben, Dyers Bay..-.-.-..-.- 4,000, 000 Yarmouth, Cousins Isle Harbor... 8, 000, 000 
Edgecomb, The Eddy.........-.-- 500, 000 York Harbor, York River ....-...- 2, 000, 000 
Ellsworth, Union River Bay...-..-. 2,000,000 || Massachusetts: 

Friendship, Friendship Harbor - . . 2, 000, 000 Beverly, Massachusetts Bay....-..- 1, 200, 000 
Georgetown, Fire Isle Harbor... -- 1,000, 000 Gloucester, Annisquam River..... 300, 000 
Harmans Harbor... - 500, 000 Atlantic Ocean........ 2,000, 000 
Little Sheepscot Gloucester Harbor... - 300, 000 
Rivers. 2 eee <ceae ne 2, 250, 000 Manchester, Massachusetts Bay... 1, 040, 000 
Isle au Haut, Isle au Haut Bay.. 250, 000 Marblehead, Massachusetts Bay... 400, 000 
Jonesport, Jonesport Harbor...-.- 1,500, 000 Rockport, Atlantic Ocean........- 850, 000 
Kennebunk Port, The Creek.....- 1,000, 000 Ipswich Bay......-..-- 400, 000 
ils Bay-...-- 2,000,000 |) New Hampshire: 
Kittery, Pepperill Cove.........-- 4, 000, 000 New Castle, Little Harbor........- 2, 000, 000 
Lawry, Delanos Cove....-..---.--- 1, 000, 000 Portsmouth, Portsmouth Harbor. . 1, 500, 000 
Little Deer Isle, East Penobscot Washington: 
IBAaYmans sce ceed 250, 000 Deer Harbor, Puget Sound.......- a 2,676 
Hardy Cove.....- 200, 000 Friday Harbor, Puget Sound...... a 891 
Millbridge, Pigeon Hill Bay....--. 3, 000, 000 
New Harbor, Muscongus Sound.. - 3, 000, 000 Motaliirye:sccaoscecseesec secs 179, 990, 000 
North Haven, Fox Isle Thorough- 
farewe Seeee eee 500, 000 


a Adults. 


b Lost in transit, 440 adults. 
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FRESH-WATER MUSSEL PROPAGATION. 


The propagation of fresh-water pearl mussels, recently undertaken 
at various places in the Mississippi Valley in connection with the 
Fairport, Iowa, Biological Station, has reached considerable pro- 
portions, and in the fiscal year 1914 resulted in the planting of 
227,536,814 glochidia or larval mussels, about 50 per cent more 
than were planted in the preceding year. Incilentally to these 
operations 167,819 fishes were used, of which 66,645 were rescued 
from overflowed lands and returned to the parent streams. 

The following table gives the number of each species of mussels 
planted, and the locality in which the fish infected with them were 
liberated: 
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CONDITION AND EXTENT OF THE NATURAL OYSTER BEDS AND 
BARREN BOTIOMS OF LAVACA BAY, TEXAS. 


By H. F. Moore, Assistant in Charge of Scientific Inquiry, Bureau of Fisheries, 
AND 


ERNEST DANGLADE, Scientific Assistant. 


INTRODUCTION. 


This survey was made at the request of Col. W. G. Sterett, game, 
fish, and oyster commissioner of Texas, preferred through Hon. 
A.S. Burleson, at that time Representative in Congress from Texas, 
who secured an act of Congress authorizing the work. 

The investigation began on February 1, 1913, and was concluded 
May 12. The steamer Fish Hawk served as the base of operations 
until the examination of the lower two-thirds of the bay had been 
completed, after which, from April 1 until the end of the work, the 
field party, consisting of the scientific staff and a detail from the 
vessel, made their headquarters on a shallow-draft schooner which 
could enter the shoal waters not practicable for the steamer. 

The survey was under the immediate direction of Mr. T. E. B. 
Pope, scientific assistant, whose subsequent resignation from the 
service prevented his preparation of the report. Mr. Danglade was 
second in charge and the biological investigations were made by him. 
Chief Boatswain William Martin was in command of the vessel until 
his detachment, after which Boatswain J. J. O’Brien assumed com- 
mand. 

The work was much hampered by bad weather, and after practically 
all of the signals had been erected they were blown down by a gale. 
The triangulation was carried into the bay from two old stations 
(“Sand” and ‘La Salle’) of the Coast and Geodetic Survey which 
were recovered. The signals were cut in as carefully as possible with 
the sextant, the accuracy of the work being checked by erecting cer- 
tain of the signals in two ranges diverging from ‘‘Sand.’”’ While this 
method does not give the precision exacted by the Coast Survey, it is 
sufficiently exact for the purposes of the present investigation. 

No previous oyster survey has been made in Lavaca Bay, but in 
1905 an investigation similar to this was conducted in Matagorda Bay, 
above Half Moon Reef, a report being published in the following year. 
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6 OYSTER BOTTOMS OF LAVACA BAY, TEX. 


METHODS OF THE SURVEY. 


The methods employed were those pursued in former surveys of like 
character, and are explained in detail in a description of the beds of the 
James River,?* from which some of the following is repeated: 

A “boat sheet’? was prepared, on which were accurately platted 
the positions, as determined by triangulation, of lighthouses, build- 
ings, tripods, etc., used as signals. These data were furnished by the 
United States Coast and Geodetic Survey. 

The oyster beds were discovered by soundings with a lead line, but 
principally by means of a length of chain dragged over the bottom at 
the end of a copper wire running from the sounding boat. The wire was 
wound on a reel and its unwound length was adjusted to the depth 
of water and the speed of the launch, so that the chain was always on 
the bottom. Whenever the chain touched a shell or an oyster the 
shock or vibration was transmitted up the wire to the hand of a man 
whose sole duty it was to give heed to such signals and report them to 
the recorder. 

The launches from which the soundings were made were run at a 
speed of between 3 and 4 miles per hour. At intervals of three 
minutes—in some cases two minutes—the position of the boat was 
determined by two simultaneous sextant observations of the angles 
between a set of three signals, the middle one of which was common to 
the two angles, the position being immediately platted on the boat 
sheet. At soetbe intervals of 15 seconds, as measured by a clock 
under the observation of the recorder, the leadsman made a sounding 
and reported to the recorder the depth of the water and the character 
of the bottom, immediately after which the man at the wire reported 
the character of the chain indications since the last sounding-—that is, 
whether they showed barren bottom or dense, scattering, or very 
scattering growths of oysters. 

With the boat running at 3 miles per hour the soundings were 
between 60 and 70 feet apart, and, as the speed of the boat was 
uniform, the location of each was determinable within a yard or two 
by dividing the platted distance between the positions determined 
by the sextant by the number of soundings. The chain, of course, 
gave a continuous indication of the character of the bottom, but the 
record was made at the regular 15-second intervals observed in 
sounding. 

The chain, while indicating the absence or the relative abundance 
of objects on the bottom, gives no information as to whether they 
are shells or oysters, nor, if the latter, their size and condition. To 
obtain these data it was necessary to supplement the observations 
already described by others more definite in Tespect to the desired 


a Moore, H. F.: Condition aha extent of the oyster beds of James River, Va. Bureau of Fisheries 
Document no. 729. 
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particulars. Whenever, in the opinion of the officer in charge of the 
sounding boat, such information was required, a numbered buoy was 
dropped, the time and number being entered in the sounding book. 
Another launch, following the sounding boat, anchored alongside the 
buoy, and a quantity of the oysters and shells were tonged up, 
separated by sizes, and counted. 

This boat at each station made a known number of ‘‘grabs’’ with 
the oyster tongs, exercising care to clean the bottom of oysters as 
thoroughly as possible at each grab. In a given depth of water and 
using the same boat and tongs, an oysterman will cover practically 
the same area of the bottom at each grab, but, other factors remaining 
the same, the area of the grab will decrease with an increase in the 
depth. 

Careful measurements were made and tabulated showing the area 
per grab covered by the tonger employed on the work at each foot 
of depth of water and for each pair of tongs and boat used. With 
these data, and knowing the number of ‘‘grabs,” the number of 
oysters of each size per square yard of bottom was readily obtainable 
by simple calculation. The following example will illustrate the 
data obtained and the form of the record: 


DEPARTMENT OF COMMERCE AND LABOR. 
BUREAU OF FISHERIES. 
Field record of examinations of oyster beds. 


General locality, Mississippi Sound. 
Local name of oyster ground, Scranton Reef. 


Date, February 1, 1911. Time, 2.00 p. m. 
Angle, H 101. Buoy No. 6. 
Depth, 4.3. Bottom, Soft, over 74. 
Condition of water, Thick. 
Density, 1.016. Temperature, 19. 
Current, Stage of tide, Flood. 
No. grabs made, 8. Tongs, 10 feet. 
Total area covered, 2.36 square yards. 

—l1 in., 20. 1 in.-3 in., 101. 


Bigeye taken{ 3in4in., 11. 4in., 0. 


Quantity shells, 0. & dead. 
Spat per square yard, 8.3. 
Rew per square yard, 42.2. 
Counts per square yard, 4.6. 


This furnishes an exact statement of the condition of the bed at 
the spot, which can be platted on the chart with error in position 
of not more than a few yards. From the data obtained a close esti- 
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mate may be formed of the number of bushels of oysters and shells 
per acre in the vicinity of the examination, and, by multiplying the 
observations, for the bed as a whole. In the course of the survey 
472 observations were made at various places, principally on the 
natural rocks, but some on the barren bottoms also. 

In estimating the productiveness of the bottoms it appeared 
desirable to use the method employed in Delaware Bay ¢ rather 
than that followed in the James River survey. 

Where tongs are used exclusively a bed with a given quantity of 
oysters lying in shoal water is more valuable commercially than one 
with the same quantity of oysters in deeper water, owing to the fact 
that the labor of the tonger is more efficient on the former. As has 
been pointed out, the area covered by a ‘‘grab”’ decreases with the 
depth, other factors being the same; and, moreover, the deeper the 
water the greater is the labor involved in making the grab and the 
smaller is the number of grabs which can be made in a given time. 
Where, however, the depth is practically uniform and shoal, as in 
the region treated in this report, it is unnecessarily refined and 
laborious to make such allowance for depth, and’ it is nearly as 
accurate and satisfactory to rate the bottoms in accordance with an 
arbitrary standard. 

In this report the classification of the relative productiveness of 
the various beds and parts of beds, as exhibited on the chart and dis- 
cussed in the text, is as follows: 


Dense prow thieittc 2. nee Bearing over 150 bushels per acre. 

Scattering growth ....-22--24- Bearing between 75 and 150 bushels per acre. 
Very scattering growth......-.-. Bearing between 25 and 75 bushels per acre. 
Depleted bottom.......-.....-- Bearing less than 25 bushels per acre. 


This classification refers solely to oysters of a size assumed to be 
large enough for the market, in this case to those 3 inches or more in 
length. As the classification takes no account of the smaller oysters, 
certain areas bearing a heavy growth of young may be described and 
shown on the chart as depleted, owing to the paucity of mature oysters. 
While the charts can not indicate this, the descriptions of the beds 
show it in all cases. The charts show in general terms the character 
of the beds in respect to the product available for market, so far as 
mere size of the oysters is concerned, at the time of the survey. If 
the oysters were of ordinarily good condition and shape, which unfortu- 
nately in most cases they were not, the areas indicated as bearing 
dense and scattering growth would yield a product sufficient to 
make tonging remunerative under the economic conditions existing. 
Where the market oysters are rated as very scattering, the growth is 
insufficient to support a fishery at the low price which the product 


a Condition and extent of the natural oyster beds of Delaware. By H. F. Moore, assistant, United 
States Bureau of Fisheries. Bureau of Fisheries Document no. 745, 1911. 
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would yield. The depleted bottom is that on which the product of 
market oysters, at the time of the survey, was very small, and is 
not necessarily formerly productive bottom now denuded, as might 
be supposed from a strict definition of the descriptive term employed. 
On the contrary, it may be formerly barren bottom now coming into 
production. 

The barren bottom, which is that totally devoid of oysters, and in 
most cases of shells, vastly exceeds the oyster bottom in extent. 
Its interest in connection with the survey lies in its relative avail- 
ability for oyster culture; that is, whether or not its general character 
is such as to enable it to become productive if proper measures to 
that end be taken. The most important consideration is, usually, 
the character and degree of stability of its constituent materials. 
If the bottom be too soft, the shells and oysters deposited thereon 
will soon become engulfed. 

In previous surveys the method ordinarily used by oystermen has 
been employed, the consistency of the bottom being determined by 
probing with a pole. By noting the resistance which the bottom 
imposes to the penetration of the probe, the observer forms an opinion 
of its relative hardness and of its suitability in that respect for oyster 
culture. In many cases different observers will not agree as to the 
proper term by which to describe the bottom so tested, and it is there- 
fore difficult to convey to another the meaning desired. To overcome 
this difficulty an instrument ¢ has been devised which gives these data 
mechanically, by measuring the number of inches the bottom is 
penetrated by a plunger of a constant weight and size falling through 
a uniform distance. The instrument is used from an anchored boat, 
from 6 to 10 tests being made at each station. Any readings which 
are markedly higher or lower than the others are discarded on the 
assumption that the plunger has fallen into a crab hole or other 
depression, or that it has encountered a shell or similar accidental 
obstruction. The average of the remaining depths of penetration, 
as indicated on the scale of inches inscribed on the rod, is regarded 
as the measure of the consistency of the bottom. 

The following designations used to indicate the different degrees 
of hardness, as shown by the instrument, are arbitrary, although 
based on the terms used by the oyster growers: 


1S leircal_« SS ae RR es) Penetration less than 4 inches. 

idl. ooce he FER ee ee ee ere ere Penetration between 4 and 8 inches. 
STM 5 ha SASS I ee ee Penetration between 8 and 13 inches. 
\/GIBY Bilbo, siete punt ee he eater dealgedai een aaa Penetration between 13 and 18 inches. 


OOZe Ee ea a EELS. BNA BS Penetration over 18 inches. 


a[llustrated and described in ‘‘Condition and extent of the natural oyster beds and barren bottoms 
of Mississippi Sound, Alabama.”’ By H. F. Moore, Bureau of Fisheries Document no. 769. 
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These various types of bottom are shown on the chart by means of 
circles, the relative area of black included within them indicating 
the relative degree of hardness, as follows: Hard, a black circle; 
stiff, a black semicircle; soft, a black quadrant; very soft, two cross- 
ing diameters; ooze, one diameter. 

The bottoms classed as hard and stiff, those in which the plunger 
will not penetrate more than 8 inches, are suitable for planting 
without preparation, provided they are not composed of shifting 
sand. As sand invariably gives a reading of less than 4 inches, and 
is therefore rated as “hard,” it follows that all “stiff”? bottom shown 
on the chart by a black semicircle can be accepted as safe for planting. 
Part of the hard bottom is composed of mud and part of sand. The 
former may be accepted without hesitation, but the latter should be 
examined with respect to its liability to shift. Soft bottom should be 
planted with care, and toward its upper or less consistent limits may 
require some preliminary hardening with shells or sand. Very soft 
bottom and ooze should not be considered, as oysters planted there 
will sink, and if not killed, as is probable, will be ill-shaped and 
inferior in every respect. The ratings on which the classification is 
based have been checked by observation on bottoms actually used 
for oyster culture in Chesapeake Bay. 

The instrument employed has been thoroughly tested and is reli- 
able for the purposes of oyster surveys, but there may be errors in 
cases where hard bottom is overlaid by several inches of soft mud 
and ooze. Such bottoms are always readily detected by probing 


with a pole. 
LAVACA BAY. 


Lavaca Bay is the northwest arm of Matagorda Bay and, exclusive 
of minor bays, covers an area of about 60 square miles. Its greatest 
width, including Kellers Bay, is about 7 miles, and it has a length, 
from Sand Point to the head of Garcitas Bay, of about 124 miles. It 
is about 2 miles wide at its mouth, but the effective width for pur- 
poses of navigation is much reduced by bars and oyster reefs. The 
mouth is about 15 miles from Pass Cavallo, the entrance from the 
Gulf of Mexico, in which there is a variable depth of 9 to 10 feet on 
the bar. Most of the lower half of the bay, excluding the shore 
waters and the reefs, is from 7 to 9 feet deep, and a draft of about 7 
feet can be carried at low water through the two short dredged 
channels and to within a short distance of Lavaca, the only town on 
the bay and the center of the oyster industry of the region. The 
upper half of the bay has an average depth of 4 to 5 feet. The 
streams tributary are Cavallo River, Garcitas River, Benado Creek, 
and Lavaca River, of which the latter is the largest. All of these 
flow into the upper part of the bay. 
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In the survey 16,153 soundings were made on lines aggregating 
362 miles, the position of the boat being instrumentally fixed at 
about 800 places. The character of the oysters and the nature of 
the bottom were determined at 464 stations, of which 228 were on 
the reefs and 236 on barren bottom, in addition to continuous chain 
readings over a distance of 362 miles. The data available, therefore, 
are sufficient to give an unusually accurate idea of the conditions for 
both natural growth and oyster culture. 


DESCRIPTION OF NATURAL BEDS. 


SAND POINT REEF. 


This reef is located on the northwest side of Sand Point and extends 
in a southwesterly direction to join the more productive Middle 
Ground Reef. There is no distinct line of demarcation between 
these two reefs, but there is a gradual change in the character of the 
bottom from sand to stiff mud. The average width of the reef is 
about one-fourth of a mile, the length is about seven-eighths of a 
mile, and the area is about 160 acres. Comparison of the charts of 
the present survey with the coast survey charts shows that this bed 
is gradually extending westward. 

This reef bears singles and scattering bunches of good oysters, 
nearly all of which are marketable. It has been fished for at least 
the last 16 years and has never been entirely depleted, and at the 
time of the survey the average tonger could take about three barrels 
of oysters per day. On account of the protection afforded by Sand 
Point it is fished principally when weather conditions prevent the 
working of the more productive neighboring beds. The area, con- 
dition of oyster growth, and estimated content of this bed are shown 
in the following table: 


OysTER GROWTH ON SAND Pornt REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


Tae. niches! Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 


WD CHSC RR ercerigae ho Reine wlaks Societe ce tiee Segoe 78 336 212 26, 208 16, 536 42,744 
MeivaSCabberingees ss 2 osaete = sss Oe See nissan 20 604 57 12,080 1,140 | 13, 229 
Depleted<.--—.,- ee eee asics seats 62 136 6 8, 432 372 8, 804 


ANGIE SiS cae Ssoseeroeee ee ee a aaa eae TGOME See < cteselesemece ee 46, 720 18, 048 64, 768 
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Detarts OF EXAMINATION OF SAND Pornt REEF. 


Oysters caught per Shell Estimated quantity 
St Date of | Depth} Area square yard. = = oysters per acre. Character 
tion, |examina-| of cov- ene of oyster 
s tion. water. | ered. oS a growth. 
Spat. | Culls. | Counts. yard. | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. : Bush. | Bush. | Bush. 
48 | Mar. 6 4.5 1.79 1253 4.4 2.2 13 201 532 733 | Dense. 
101 | Mar. 11 Oso) 1. 99 2.5 7.0 8.5 10 115 219 334 Do. 
12 | Mar. 6 5.5 1.99 43.7 42.2 4.1 29 1,031 99 1,130 Do. 
100 | Mar. 11 6.5 1. 82 29.6 20. 4 2.2 15 604 57 661 | Very scat- 
tering. 
47 | Mar. 6 4.0 1.99 5.0 .0 .0 9 60 0 60 | Depleted. 
98 | Mar. 11 5.0 2.12 10.4 Teal 0.5 12 212 13 225 Do. 


The areas of more scanty growth lie along the eastern margin of 
the bed, the dense growth being found in the parts contiguous to the 
middle ground. The bottom over practically the entire bed is hard, 
owing to the preponderance of sand. The oysters for Sand Point 
Reef were, at the time of the survey, superior in shape and fatness to 
those from adjacent beds. 


LUMPS NORTHEAST OF SAND POINT REEF. 


There is a small lump of 5 acres about one-half mile to the north- 
east of Sand Point Reef. One station was made which disclosed 23.6 
counts and 24 shells per square yard. Between this lump and Sand 
Point Reef the bottom is generally hard and affords more or less 
scattered and irregular clusters rather close to the shore line, but does 
not interfere with seining. There were formerly oysters of good 
quality here, although they were never dense, but they have been 
practically fished out. 

A patch containing 67 acres of very scattering oysters is located 
near the main reef off Sand Point. The bottom is hard sand and the 
shells are more or less covered with yellow sponge. 

The conditions on these unimportant patches are shown in the fol- 
lowing table: 


OystER GROWTH ON Lumps NorRTHEAST OF SAND PoIntT REEF. 


Oysters per acre. | Estimated content of oysters. 
Character of oyster growth. Area. ane e ; 
nder 3 ver 
este interes Seed. Market. | Total. 
Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 

‘Densesse soe en ee eee see 5 662 611 3,310 3,055 6,365 
VierysSCatteringe. 22 ons ees ote eeienomecie ee 67 426 40 28, 542 2, 680 31, 222 
otal ass Stes eee soeao ee eee CPA Reea cq tcccs boseteesc 31, 852 5, 735 37, 587 
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DetTaits oF EXAMINATION OF Lumps NORTHEAST OF SAND Pornt REEF. 


Oysters caught per Estimated quantity 

Sta. | Date of | Depth} Area square yard. Shells | oysters per acre. | Character 
ii ms examina-| of cov- sears of oyster 

on.) tion. | water. | ered. ed | growth. 

Spat. | Culls. |Counts.| Y8™°: | Seed. Market.) Total. | 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
94 | Mar. 11 4.0 1.99 31.1 23.6 23. 6 24 662 611 1,273 | Dense. 
96m eae dOsence 7.0 1.79 35.8 15.2 2.3 44 616 53 669 | Very scat- 
tering. 
O7i eae Ouess = 6.5 1. 82 22.0 17.6 ial 40 236 28 264 Do. 


MIDDLE GROUND REEF. 


This lies at the entrance of Lavaca Bay and extends from near the 
western shore line in a northerly direction for approximately 1% miles, 
with an average width of about one-fourth mile. The upper half 
of the reef broadens toward the east and merges with Sand Point 
Reef, the arbitrary line of demarcation used in this report being the 
strip of deep water running toward the northeast. The greatest 
depth found in tonging on this reef was 84 feet at the extreme western 
point and the least was 34 feet near the beacons. There are, however, 
a number of depressions along the eastern border with a depth of 
10 to 134 feet, and the dredged channel marked by beacons no. 1 and 
no. 2 hasa depth of 7 feet. The material dug from this channel was 
thrown to the westward of the beacons and becomes exposed during 
low tides. The extent and general condition of the bed are shown in 
the following table: 


OYSTER GROWTH ON MippLE GROUND REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. | | ! 


Under 3 | Over3 ‘ 
Savane. || SARS) Seed. Market. | Total. 


Acres. | Bushels. Bushels. Bushels. | Bushels. | Bushels. 


IDG equ aHes Soc RES Cone Seeee aoe ear seeaae sae 444 809 960 | 359,196 | 426, 240 785, 436 
Scattering.....- HOSnCaRdONauOaD AROS S OSs Da Aoe 28 761 137 21,308 3, 836 25, 144 
MOPAlese tase cee eke cage 385 cae has C1 Pal asad tooms bose semen 580,504 | 430,076 810, 580 


With the exception of a comparatively small area of scattering 
oysters near the northeast margin of the bed adjoining Sand Point 
Reef, the entire reef is covered with dense growth, which in some 
places amounts to nearly 4,900 bushels per acre, about equally 
divided between small and adults. It is not probable that this ex- 
traordinary denseness of growth obtains over a very wide area, but 
there are many places on which there are in excess of 2,500 bushels 
per acre. As is to be expected under such conditions, the oysters are 
clustered and rough, and in quality they are generally inferior to 
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those on the less densely populated Sand Point Reef. The bed was 
tonged through the season and the average tonger could take about 4 
barrels per day. 

A few drills were found and some specimens of the yellow boring 
sponge. 

The following table shows the details of the examination of the bed: 


DETAILS OF EXAMINATION OF MIDDLE GROUND REEF. 


Oysters caught per Shell Estimated quantity 
Sta. | Date of | Depth | Area square yard. ee 5 oysters per acre. Character 
t ion examina-| of cov- 5 re ae of oyster 
tion. | water. | ered. 4 4 growth, 
Spat. | Culls. |Counts.) Y°°*: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 

19) Mar 5 4.0 2. 65 31.6 ene 23.0 8 578 555 1,133 | Dense. 
2) ae COzes. < 5.0 1.59 18.3 17.6 17.6 8 430 428 858 Do. 
13 | Mar. 6 5.5 1.99 53.8 37.2 55. 3 20 1,092 | 1,336 | 2,428 Do. 
14) eeedow =. 6.0 1.39 10.8 17.3 12.3 8 338 299 637 Do. 
Ube |-5-dos2-2 2 5.5 1.99 25.6 15.6 35. 7 11 496 862 | 1,358 Do. 
165 |P2edolees 3 5.5 1.99 31.2 31.6 40. 2 18 759 971 1,730 Do. 
ii ere Oconee 5.5 1.99 33. 2 32. 2 69.9 20 789 1,687 2,476 Do. 
Silo adOsaee= 4.0 1.99 22. 1 36. 2 38. 7 Uf 704 937 1,641 Do. 
hall oemexs Coane 5.0 1.59 34. 6 40.8 52.8 19 909 1,279 | 2,188 Do. 
2O0iales-GOrsee 4.0 1.99 23. 2 36. 7 51.8 7 722 | 1,254] 1,976 Do. 
PALL | esata Koes 5.6 1.59 28. 9 48.5 47.2 8 934 1,141 | 2,075 Do. 
22s send Oneae 5.0 2.12 7.6 12.8 19.5 7 246 472 | 718 Do. 
one sed Oars 6.0 1.86 21.5 22.1 27.1 5 526 657 1,183 Do. 
PINES cole eee 6.0 1.86 20. 4 19.9 30. 6 13 485 740 1225 Do. 
ZIN Sa Oe= =e 6.5 1.82 14.3 15.4 19.8 8 359 478 837 Do. 
50 | Mar. 10 5.5 1.99 74.8 57.8 55. 5 26 | 1,601 1,464 3,065 Do. 
83 | Mar. 11 6.5 4.17 6.0 7.5 5.8 6 163 "150 313 Do. 
84 || 5-dO.222= 6.0 5. 21 9.6 10. 2 8. 4 3 239 218 457 Do. 
850 |e 2do-ltee 6.0 3. 91 21.0 12.3 20.5 7 402 530 932 Do. 
86)|=-eG0:--a5 6.0 3.91 15.2 15. 4 20.5 13 371 530 901 Do. 
Siti doues 5.0 4. 41 16.1 19.8 38. 6 17 434 998 1, 432 Do. 
90322 -00==o- 4.5 1.56 3.8 17.3 21.2 15 255 550 805 Do. 
Ob |2250Ols.22 4.5 4.73 19.2 18.9 28.9 12 578 749 1,327 Do. 
102 | Mar. 13 5.0 5.90 | 101.0 84.5 53.8 12 | 2,241 1,299 | 3,540 Do. 
LOS) |edOs-s ee 6.5 3.13 86. 0 105. 0 107.0 22 | 2,312! 2,582 | 4,894 Do. 
1047) Se=dOze-c 5.5 4.17 70.5 79. 2 78. 5 14 1,805 1,893 | 3,698 Do. 
105 Eeedote =e 6.0 3.90 | 108.5 74.7 72. 5 9 1,780 1,746 | 3,526 Do. 
1OGHle= does. 6.5 1.82 32.9 39. 5 38. 4 12 874 927 1,801 Do. 
HOM Peedorsess 6.0 1.39 51.7 56. 1 60. 4 26 1,302 | 1,457 2, 759 Do. 
108 's|-=edossaa- 6.0 1.39 10.1 40.0 38.8 39 607 936 | 1,543 Do. 
US3|\2e-dor-c-- 5.5 1.99 12.1 ileal 16.1 14 353 389 742 Do. 
WAN 22 tdolts2 4.5 1.79 61.9 75.9 75.9 42 | 1,669 1,830 | 3,499 Do. 
WSS |eedorsoee 8.5 2.00 14.0 14.5 15.0 30 344 362 706 Do. 

11 | Mar. 6 5.5 2.12 43. 0 35. 0 6. 2 28 937 149 1,086 | Scattering. 
109 | Mar. 13 7.0 1.79 35. 2 39. 6 5.6 44 906 135 1,041 Do. 
UDA SSAC Koso 7.0 1.79 16.7 19.7 5.0 25 440 128 568 Do. 


OLD TOWN BED. 


This bed, which is rudely triangular in shape, with the broader 
end to the north, is located in the southern end of the bay near the 
entrance. It is separated from the preceding bed by a channel about 
11 to 12 feet deep. It is about 14 miles long by one-third mile 
wide, and including the small lump to the south contains approxi- 
mately 342 acres. The depth on the western side is from 4 to 44 
feet, while the greatest depth, that of 64 to 74 feet, is along the north- 
ern and eastern borders. 

The oysters of this bed are frequently covered to some extent with 
yellow sponge, and they usually occur in large irregular clusters with 
sharp edges. But few drills were observed. 
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The quality of the oysters is not as good as that of the near-by 
Middle Ground Reef, and the bed was not being worked during the 
survey. The bed is composed entirely of dense growth, as shown in 
the following tables: 


OYSTER GROWTH ON OLD Town Bep. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


Sardine, Anche, Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
MD BNS BRS mais Cela oat es toc te aera tata 328 683 943 224, 024 309, 304 533, 328 


DeEraILs OF EXAMINATION OF OLD Town Ben. 


Oysters caught per Shell Estimated quantity 
Sta- Date of | Depth | Area square yard. SEE = oysters per acre. Character 
tion. | ¢xamina- of cov- RCiiaTe of oyster 
‘| tion. water. | ered. Le d growth. 
Spat. | Culls. | Counts. yarc. | Seed. |Market.) Total. 
1913. Feet. | Sq. yds Bush. | Bush. | Bush. 
25 ; 5.5 1.99 37.2 27.6 30.2 32 782 729 1,511 | Dense. 
26 7.0 1.34 47.7 34.4 48.5 20 871 1,172] 2,043 Do. 
57 1.5 1.34 48.4 21.6 40.9 14 845 1,060 1,905 Do. 
58 7.5 1.34 23.8 15.6 24.5 13 250 642 892 Do. 
60 8.0 1.34 40.0 20.4 40.1 15 476 | 1,038] 1,514 Do. 
61 7.0 1.34 TOL 46.8 60.8 30 1,412} 1,576] 2,988 Do. 
79 7.0 3.13 26.2 15.0 17.6 7 498 456 954 Do. 
81 6.5 3.13 20.5 13.4 21.8 16 409 564 971 Do. 
88 6.5 3.13 25.0 19.8 26.8 22 542 694 1, 236 Do. 
89 6.0 3.91 60.8 20.5 60.8 23 981 1,575 | 2,556 Do. 
117 Ue) 2.34 28.5 42.1 42.1 24 856 1,020 | 1,876 Do. 
165 7.0 1.79 11.2 12.3 33.0 11 284 796 | 1,080 Do. 


LUMP SOUTH OF OLD TOWN BED. 


This small lump, which is about 125 yards south of Old Town Bed 
and 50 yards from the west shore, contains 14 acres. Two stations 
were made, each showing a dense growth of clustered oysters, which 
were more or less covered with yellow sponge. The bottom was hard 
and the depth of water from 34 to 5 feet. No work was being con- 
ducted on this lump during the survey. The following tables suffi- 
ciently indicate its character: 


OystTER GROWTH ON Lump SoutH oF OLD Town Ben. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


Arianicel irichest Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
1G Th Se At See Ira acits so SSGr en rae 14 499 665 6, 986 9,310 16, 296 
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DeTaIts oF EXAMINATION OF Lumps SoutH oF OL_p Town Bep. 


Oysters caught per Shell Estimated quantity 

Sta. | Date of | Depth | Area square yard. ae = oysters per acre. Character 
ti an examina- of cov- 5 Lasts of oyster 
ale tdone water. | ered. ard growth. 

Spat. | Culls. | Counts.) Y8™°- | Seed. |Market.| Total. 

1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 

92} Mar. 11 7.0 2.35 18. 4 21.0 30.8 10 477 793 1,270 | Dense. 
118 | Mar. 13 5.5 4.17 19.7 23.3 22.3 11 521 538 1,059 Do. 


A small lump, covering about 13 acres, lies about a quarter of a mile 
northwest of this bed, but although its position was determined no 
examination of the oysters was made. 


BED NORTH OF MIDDLE GROUND REEF. 


This bed, which has no local name, lies but a short distance to the 
north of Middle Ground Reef and is approximately 1 mile in length 
by one-fifth of a mile wide. It is not fished much for the market, as 
the stock is poor and largely of the sharp-edged long snapper or 
raccoon type, which occurs in scattering clusters more or less covered 
with yellow sponge. The average depth of water is about 64 feet. 
The bottom varies from almost an ooze to rather hard mud and con- 
tains many buried shells. During the last two or three years a new 
growth has developed on old, partly buried shells south of the middle 
of the bed. The growth is all rated as dense, and its general condition 
is shown in the following tables: 


OysreER GROWTH ON Bep NortuH or MippLeE GrounpD REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


aalivicse || HAE. Seed. | Market. Total. 


Acres. | Bushels: | Bushels. | Bushels. | Bushels. | Bushels. 
DONSOS. oo 2eccces meats ns nescence sisies saat se 173 410 431 70, 930 74, 563 145, 493 


DETAILS OF EXAMINATION OF BED Nortu or MippLE GROUND REEF. 


Oysters caught per Shell Estimated quantity 
Date of | Depth} Area square yard. ree s oysters per acre. Character 
Sta- | examina-| of cov- of oyster 
tion.| tion water. | ered rk | growth. 
Spat. | Culls. |Counts.| Y°™°- | Seed. Market.) Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
9| Mar. 5 6.5 1.37 14.6 Op04) PLT 1 289 282 571 | Dense. 
55 | Mar. 10 6.5 1.37 43.8 18.3 | i 27.6 15 750 715 1, 465 Do. 
(les csacae G6 1.34 37.2 16.7 36.4 10 651 944 1,595 Do. 
132 | Mar. 17 7.5 1.79 16.2 13.9 8.9 7 364 215 579 Do. 
124 | Mar. 14 Ely epee .0 Onlsheestl 0 0 0 Ol. aeDe 
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KELLERS BED. 


Kellers Bed begins at the shoal water off Rhodes Point and 
extends southeastward for 3 miles. At its upper end it is half a mile 
in width, which gradually broadens to a mile near the center, then 
narrows rather suddenly to about 300 yards for the rest of its length. 

Disregarding the shallow water off Rhodes Point, varying from 
1 foot to 24 feet, and the water immediately south of the point, 
ranging from 3 to 34 feet, the average depth of water on the bed 
approximates 64 feet. 

The bottom is composed generally of hard mud, although four 
stations made at points along the eastern and southern edges re- 
vealed a barren bottom of stiff mud 5 to 8 inches deep, and at-three 
tonging stations the bottom was found to be ooze. 

The oysters occur in large, sharp-edged clusters and are generally 
“snappers’’ of poor quality, although at some stations well shaped 
but watery. Oysters were found on the southern end of the bed, 
which is depleted, the bottom being hard and covered with scattering 
dead shells on which were but few spats. The bed is not fished much 
except at the southern end, where, especially during the past two or 
three years, oysters have grown on shells thrown overboard by boats 
passing from Sand Point to Kellers Bay. This same condition 
applies to all parts of the bay, especially the lower end. The general 
conditions on the bed are shown in the following tables: 


OysTER GROWTH ON KELLERS BED. 


Oysters per acre. | Estimated content of oysters. 
Character of oyster growth. Area. Shaaban : 
nder ver 
faehess it inches! Seed. Market. | Total. 
Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 

IO GT CEG ple pee Ce eeu Breer mas Hees mates 1,275 312 426 | 397,806 | 543, 150 940, 950 
INepleted Seas. soi ce wiciase sc detains oe sn eis = 12 65 0 180! 25. sees 780 
MOtalMee vecscmachicatla-cecilencsice eee TS 28a | So ecoatsciael| setereinin'ais cle 398,580 | 543, 150 941,730 


a No stations were made on the shoro skirting south of Rhodes Point. 
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DETAILS OF EXAMINATION OF KeEuLLEeRS BED. 


Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth | Area square yard. nel 2 oysters per acre. Character 
tion, |examina-| of cov- : eee of oyster 
‘| tion. | water. | ered. rd growth. 
Spat. | Culls. |Counts.| Y*- | Seed. Market.) Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
6| Mar. 5 7.0 1.79 23.5 10.6 22.9 26 408 553 961 | Dense. 
TA Gores: 7.0 1.34 10. 4 8.9 12 13 256 272 528 Do. 
Siipeedoseeen 7.6 1.34 17.2 11.9 9.7 11 349 234 583 Do. 
39 | Mar. 6G 7.5 1.79 5.6 6.1 27.9 22 141 674 815 Do. 
30) | 2d0:22-- SO} Ses ossee .0 .0 -0 0 0 0 0 
53 | Mar. 10 8.0 1,34 17.8 13.4 32.7 12 375 847 | 1,222 Do. 
Gbu peed 0sener 8.0 1.34 45.4 30.5 64.6 28 934 | 1,672 | 2,606 Do. 
GSeeaadoree= 7.5 1.34 27.0 14.6 24.8 16 503 643 1, 146 Do, 
GOT. -2dor-—e 1.5 1.34 27.0 18.8 28.4 15 554 734 1,288 Do. 
125 ; Mar. 14 8.0 1.79 24.0) 16.2 26.8 26 485 646 1,131 Do. 
126) Sas Oseeas co} (0 eS .0 .0 0 0 0 0 0 Do. 
134 | Mar. 17 7.0 1.79 15.1 10.0 28. 2 11 303 683 986 Do. 
TS GNle <0 Ofer e 6.5 1, 82 14.2 14.3 17.0 19 346 410 756 Do. 
137 5-2 COrene] 7.0 1.79 17.9 9.5 24.0 19 332 577 909 Do, 
1484 ee dowene a 1.79 16.2 12.9 24.0 18 352 579 931 Do. 
1495). -das-.- 3 TAO a ec eoeeae -0 .0 -0 0 0 0 0 Do. 
LS 2u eee Oseeee 330 2.92 12.0 8.8 15. 4 6 251 372 623 Do. 
424 | May 7 (ee) 1.79 9.8 21.8 19.0 33 382 458 840 Do. 
AZAh ne Osean 1.0 1.79 ET 15.1 19.5 33 324 471 795 Do. 
A263). --dos. 28 6.5 1, 82 11.0 20.9 12.6 27 385 305 690 Do. 
ADT pie dOseees 6.0 1.85 4.8 8.6 10. 2 9 185 246 431 Do. 
151 | May 17 (OU), Berea 0 -0 .0 0 0 9 0 De. 
45 | Mar. 6 6.0 93 5.4 -0 0 18 65 0 65 | Depleted. 


There is a fringe of oysters occurring more or less regularly along 
the shore from the outer part of Rhodes Point eastward for about 
a mile. No stations were made here. A similar skirting is found 
along the shore north of Cox Bay, and also to the west of Lavaca 
River. 

There is a small patch 90 by 300 yards to the southeast of the main 
bed with rather hard bottom and scattering clusters in about 64 
feet of water. The area of the patch is about 7 acres, and it is 
estimated to bear 4,018 bushels of small and 3,444 bushels of market 
oysters—an average of 574 and 492 bushels per acre, respectively. 
Some of the shells are more or less covered with a growth of yellow 
sponge. The oysters are about equal in quality to those of the 
main bed. 

RHODES POINT REEF. 


This is a sickle-shaped bed extending from the end of Rhodes Point 
to the middle of the bay, with a total length of about 3 miles and an 
average width of somewhat less than one-half mile. The bottom is 
generally hard with the exception of a few limited areas near the end. 
The extent and general character of the oyster growth is shown in the 
following table: 
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OysTER GROWTH ON RuHovES Point REEF. 
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Character of oyster growth. 


Dense @ 
Scattering 
Very scattering 


Oysters per acre. | Estimated content of oysters. 
Area. 
Under 3 | Over 3 . 
RnGhes inches! Seed. Market. | Total. 
Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
ee et 1,093 366 565 | 400,038 | 617,545 | 1,017,583 
ese ae 121 103 87 | 12,463] 10,527 12,990 
be nlaee 3 12 53 36 159 195 
ses Fe T217|| 02 wean 3: ea 412, 537 | 628,231 | 1,030,768 


a Including a 9-acre detached patch. 


With the exception of a scattering growth near the middle of the 
northern edge of the bed, and a very small patch of very scattering 
oysters, the entire bed is covered by a dense growth on which there is 
an average of over 500 bushels of large oysters per acre and a maxi- 
mum of over 1,200 bushels. There is an abundance of small oysters, 
but both large and small are in commingled clusters and of poor 
quality. Mussels were found on the southern part of the reef and 
there is an abundance of yellow sponge. 

The details of the examination of this reef are shown in the following 


table: 
DetaAILts oF EXAMINATION OF RHODES Pornt REEF. 
Oysters caught per Shells Estimated quantity 
Sta- | Date of | Depth | Area square yard. - oysters per acre. Character 
ion examina-|_ of cov- S ae of oyster 
“| tion water. | ered. oe q growth. 
Spat. | Culls. | Counts. yard. | Seed. |Market.) Total. 
1913 Feet. | Sq. yds. Bush. | Bush. | Bush. 

146 | Mar. 17 6.0 1.86 15.7 19.4 40.0 11 425 965 1,390 | Dense. 
Lae dok-= =: sia) 1.99 26.2 24.6 48.3 26 614 1,175 1,789 Do. 
L5sai ee adOs hee 5.9 1.99 17.6 27.6 40.0 10 546 966 1,512 Do. 
154% |= dors. 6.5 1. 82 29.6 36.8 50. 5 17 803 1,228) 2,031 Do. 
L5oY Ea dos. 55 8.0 1.79 4.5 17.9 20.8 8 272 503 775 Do. 
16ON|F=-dol- 25 8.0 1.79 13.4 16.8 35. 8 20 365 865 1,230 Do. 
LG dor 2s" 8.0 1.79 21.8 15.1 25.2 6 506 609 TAS Do. 
GSEs <dos--e" 8.0 1.79 7.8 14.5 41.8 15 269 1,010 1,279 Do. 
168 | Mar. 18 8.0 1.79 11.2 10.6 27.4 17 264 661 925 Do. 
TOMES d0ss25- 6.0 1. 86 25.9 ene 24.3 11 527 586 | 1,113 Do. 
7A eee OEE ae Dao 1.99 25.6 4.0 7.0 5 358 169 527 Do. 
179 | Mar. 27 6.0 1.85 30. 2 19.9 15.6 12 606 376 982 Do. 
211 | Mar. 28 Meo: 1.79 3.3 10.0 10.0 6 163 242 405 Do. 
255 | Apr. 1 8.0 1.79 12 6.1 15.1 8 204. 364 568 Do. 
2OO' | es GOL se ac (68) 1.79 12.3 14.5 12.3 18 323 297 620 Do. 
20d see QOLenee 7.5 1.79 12.8 5.6 9.5 7 222 247 469 Do. 
ZOOM endorses. 8.0 1.79 14.5 15.0 16.8 9 356 405 761 Do. 
BJM sere (oe 8.0 1.79 14.5 1253 24.5 uf 323 592 915 Do. 
262"|-=-do:-¢ 8.0 1.79 2253 13.4 11.2 30 431 270 701 Do. 
Got | pen Osea 8.0 1.79 9.5 ii} 10.6 9 250 258 508 Do. 
PA al oko Cae 8.0 1.79 12.3 12.8 20.6 7 304 496 800 Do. 
428 | May 7 4.5 1.79 21.8 34.6 40.7 13 680 986 1,666 Do. 
460 | May 10 8.0 1.79 7.2 4.4 8.9 1 140 214 354 Do. 
AGI Se dose=si 1.5 1.79 2.8 11.2 24.6 9 169 594 763 Do. 
464 | 2- -do:...- 6.5 1. 82 16.5 16.5 25.8 21 399 624 1,023 Do. 
176 | Mar. 27 CUE IES ons .0 .0 -0 0 0 0 0 Do. 
462 | May 10 8.0 1.79 9.5 10.6 10.0 7 142 142 284 | Scattering. 
AGS |e“ dorese 8.5 1.79 5.6 8.3 | 5.0 9 168 121 289 Do. 
162 | Mar. 17 Grou Esse. 8 -0 -0 .0 0 0 0 0 Do. 
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COX BED. 


Cox Bed lies in and off the entrance to Cox Bay, and, like Rhodes 
Point Reef and Kellers Bed, with which it is continuous, it begins at 
Rhodes Point, extending north for about a mile and a half, and has a 
width of approximately the same distance. 

On the southern part of the bed at Rhodes Point the depth is from 
1 foot to 34 feet, but the remainder, with few exceptions, has a uniform 
depth of about 6 feet. 

The bottom is generally hard and covered by a dense growth of 
from about 250 to 550 bushels of market oysters per acre. These 
occur in scattered clusters and are of poor quality. 

The character of the oyster growth is shown in summary and detail 
in the following tables: 


OysTER GROWTH ON Cox BeEp. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 


Under 3 | Over 3 2 
inthess | ainehes! Seed. Market. | Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
IDGNSOs Seren Sena tte cee eee aa em aticnatee eee Lea rie/ 364 358 428, 428 421, 366 849, 794 


DETAILS OF EXAMINATION OF Cox BED. 


Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth| Area square yard. ns = oysters per acre. Character 
tian examina-| of cov- d ae of oyster 
tion. | water. | ered. aaa growth 
Spat. | Culls. | Counts. yard. | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
184 | Mar.. 27 6.0 1.85 9.7 16.3 10.2 31 314 246 560 | Dense. 
185y}.~.-d020-=- 6.5 1. 82 26.9 15.1 14.5 6 507 350 857 Do. 
186) pee dOsacee 7.0 By 26.8 19.0 19.0 24 554 458 1,012 Do. 
214 | Mar. 28 6.0 1.85 22.6 28.5 22.6 20 616 545 1, 161 Do. 
215 O22 6.0 1.85 21.2 18.9 19.9 8 485 480 965 Do. 
216 Gol-2-2 6.0 1.85 6.5 7.5 11.8 8 159 285 444 Do. 
Qh acd. .ces 7.5 1.79 10. 6 12.8 20.9 10 283 505 788 Do. 


Several small lumps east of this bed show oyster growths as follows: 


OysTER GROWTH ON Lumps East or Cox BEp. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 


Under 3 | Over 3 i 
aripkieg tl Minebed! Seed. Market. | Total. 


Acres. | Bushels. | Bushels..| Bushels. | Bushels. | Bushels. 


DONO 0s 5238 acetate aa seide ateance tinacs 3 423 572 1, 269 1,716 2,985 
Scattarin pes tn oe Ses Le ae ee ea 31 267 120 8,277 3, 720 11,997 
APotigh swe see aoa mee eee ee Sa ee eae ee 9, 546 5, 436 14, 982 


@ Including a 3-acre patch west of main reef. 
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GALLINIPPER REEF. 


This lies immediately adjacent to Gallinipper Point, from which it 
extends northward to the dredged channel, marked by beacons no. 3 
andno.4. Itissomewhat circular in outline, with a diameter of three- 
fourths of a mile. The eastern portion is covered by 4 feet or less of 
water, the reef rising rather abruptly 2 feet or more above the general 
level of the surrounding barren bottom. From the crest of this ridge 
it slopes westward to the general level of the bottom. 

The general conditions on the bed are shown in the following table: 


OysTER GROWTH ON GALLINIPPER REEF. 


Oysters per acre. | Estimated content of oysters. 
Character of oyster growth. Area. 
ees ee Seed. | Market. | Total. 
Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
DONSO eee ee ctor ne Socata coeneimas Sachs 329 766 586 | 252,014 | 192,794 444, 808 
SCRULEDIN GS stot ence eho sah ce Santee econ 32 231 145 7,392 4, 640 12, 032 
STON Eo eae a eres 3 at PAN eo se See ESES Se B10) 5 Sees ocr 259, 406 197, 434 456, 840 


a Including a 3-acre patch west of main reef. 


The oysters occur generally in clusters and are of rather poor shape 
but fair flavor. The reef has not been fished for the market to any 
extent in recent years, although it produces oysters of fair quality 
for shucking. Tongers can take but four or five barrels per day, 
owing to the time consumed in culling. It is understood that 
oysters from this bed have been used to some extent for seed. There 
are a few mussels and many barnacles and the yellow sponge is rather 
common. The details of the examination of this bed are shown in 
the following table: 


Deraits oF EXAMINATION OF GALLINIPPER REEF. 


Oysters caught per Shell Estimated quantity 
Sta- |. Date of | Depth | Area Square yard. par $ oysters per acre. Character 
tion, | °X@mina- of cov- eaiare of oyster 
tion. water. | ered ford growth. 
Spat. | Culls. | Counts.| Y°™- | Seed. Market.) Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
158 | Mar. 17 7.5 1.79 7.8 15.9 26.8 8 286 646 932 | Dense. 
201 | Mar. 28 6.5 1.82 30.1 24.1 24.6 9 654 593 1, 247 Do. 
202) 002-25. 6.5 1.99 34.1 21.6 34.1 10 673 821 1,494 Do. 
7. O39 tects Cele 5.5 2.12 34.8 46.7 67.0 10 987 1,615 | 2,602 Do. 
265 | Apr. 5 7.0 1.79 20.6 39.7 10.6 18 729 258 987 Do. 
266esedOc---- 7.0 1.79 28.1 34.1 15.1 15 750 364 1,114 Do. 
PAN, |\eoet 8X0 eee 5.0 2.12 28.3 36.8 20.7 6 784 500 1, 284 Do. 
268)|52-00-2.-- 5.0 2.12 32.1 38. 7 20.8 15 856 500 | 1,356 Do. 
269) |e dOr- =. 5.0 1.59 59.8 82.4 42.1 24 1,719 | 1,016| 2,735 Do. 
311 | Apr. 14 5.5 1.99 28.6 35. 2 31.6 13 580 762} 1,342 Do. 
SPN eco kay ake 5.5 1.49 65.7 52.4 36. 2 13 | 1,061 874 1,935 Do. 
313) |b=2d0b--22 5.5 1.49 94.0 57.7 21.4 15 | 1,375 »508 | 1,883 Do. 
oA4|..-dO=- 45 7.0 1.79 9.5 19.0 8.4 4 258 185 443 Do. 
LON eee dOceee 7.0 1.79 38.5 18.5 14.5 14 517 350 867 Do. 
SLi peedOrecee 5.0 1.59 64.7 50.3 16.3 15 | 1,043 394 1, 437 Do. 
316))|-.-d0--5.- 6.5 1. 82 10.9 13.6 6.0 17 231 145 376 | Scattering. 
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To the east of Gallinipper Point there is a small lump which covers 
about 55 acres and is one-half mile long by 200 yards wide. It is 
but slightly raised above the general bottom level of the bay, except- 
ing the central and southern portions, which have about 1 foot ae 
vation. Depth of water is 6 to 7 feet. 

The quality of the oysters is about equal to that of those found on 
the near-by reef, and there is an average of about 257 bushels per acre. 

There are in this immediate vicinity three small patches, which 
were located by the chain, but the character of the oyster growth 
was not determined. The area of these patches will total 34 acres. 


MITCHELL POINT REEF. 


This and Gallinipper Reef form practically one continuous body 
of oysters and extend almost the entire distance across the bay from 
Point Comfort to Gallinipper Point. The separation of the two 
reefs at the channel near beacons no. 3 and no. 4 is arbitrary, as 
there is no interruption of oyster growth and but little essential 
difference in the character of the oysters and of the bottom. 

The reef runs in a north and south direction and has a length of 
3 miles with an average width of 500 yards. At the northern 
extremity the depth of water varies from 2 to 34 feet, and on a narrow 
ridge a mile long, in the center, the depth is from 2 to 4 feet. The 
average depth for the remainder is about 6 feet. The entire reef is 
elevated approximately 1 foot above the level of the bay. 

The oysters consist largely of clusters, with some singles. It is 
fished more for planting purposes than for the market, excepting at 
the northern border, where some good marketable oysters were taken. 
The reef has never been depleted, excepting a small portion on the 
northeast side. 

At most of the stations from 1 to 6 mussels were found, and near 
the center of the reef from 25 to 55 barnacles were noted at the tong- 
ing stations. 

The general conditions on this bed are shown in the following 
tables: 


OysTER GROowTH ON MitcHELL Pornt REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 


Under 3 | Over 3 fe 
aches: ached! Seed. Market. Total. 


Acres. | Bushels. | Bushels. Pushes: Bushels. | Bushels. 
Dense se ete beast ane faust coe mineaeincs 532 998 737 0, 956 392, 084 913, 040 


Scattering cle en Seech saeco eceee ees Cees 39 84 127 oe 276 4,953 8, 229 
IVieby SCalbonin ge ane eee ears sao ree sree 19 205 48 3, 895 912 4, 807 


ieotal- Paces ach ote! Seeeeateeoe ee TN Eke = ee Se 528,127 | 397,949 | 926,076 
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DETAILS OF EXAMINATION OF MITCHELL Point REEF. 


Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth | Area square yard. eee oysters per acre. Character 
tion, | °*2#mina- of cov- square | of oyster 
“| tion. water. | ered. ard growth. 
Spat. | Culls. | Counts.| Y°: | Seed. |Market.| Total. 
1913 Feet. | Sq. yds. Bush. | Bush. | Bush. 
166 5.5 1.99 55. 2 42.2 49.7 12] 1,177} 1,204} 2,381 | Dense. 
174 5.0 2.12 50.9 41.5 28.3 11 163 684 847 Do. 
175 5.0 2.12} 109.8 66. 1 35.8 18} 2,120 864 | 2,984 Do. 
190 5.0 1.59 81.6 48.4 34.6 1g 1,565 836 | 2,401 Do. 
210 4.0 2.65 34.7 35.9 35.9 9 852 866 | 1,718 Do. 
220 5.5 1.99 45.6 18.1 47.7 8 772) 1,151 1, 923 Do. 
232 S50 2839) (S487 Ne bih2eaa4ias 1s et 038) ele onmee? 178 Do. 
258 6.0 1.85 38. 1 25.4 32.8 8 751 791 1,542 Do. 
306 6.5 1.82 31.8 25.9 deel 12 525 186 rent Do. 
307 6.0 1.86 40.8 48.4 20.2 15 809 487 | 1,296 Do. 
308 5.0 2.12 68.4 66.9 69.8 32 | 1,240] 1,688] 2,928 Do. 
309 6.0 1.86 41.4 33. 4 16.7 9 680 404 | 1,084 Do. 
310 7.0 1.79 37.4 32.4 10.1 7 634 244 878 Do. 
319 5.0 2.12 23.1 12.3 11.7 13 321 282 603 Do. 
320 3.5 2.19 79.0 42.5 38.8 7| 1,103 936 | 2,039 Do. 
321 6.0 1.86 10.2 12.9 8.6 6 279 208 487 Do. 
B22ie2- 4.0 2.65 93.2 34.6 29.3 13} 1,544 708 | 2,252 Do. 
323 |--- 4.5 2.39 87.1 74.1 40.5 25 | 1,958 979 | 2,937 Do. 
324 5.0 2.12 49.5 18.9 25.5 14 826 616 1, 442 Do. 
325 3.5 2.92 82.1 SLi 7 23.9 8] 1,686 577 | 2,263 Do. 
326 4.5 2.39 46.4 28.1 25.9 17 915 625 1,540 Do. 
191 7.0 1.79 6.1 5.6 6.1 2 137 147 284 | Scattering. 
228 6.5 1.82 -0 2.7 4.4 8 32 107 139 Do. 
318 5.5 1.99 10.0 12.1 2.0 10 205 48 253 | Very. scat- 
tering. 


Between Mitchell Point Reef and the entrance to Chocolate Bay 
lies a small lump, 150 yards by 300 yards in extent. The oysters of 
this lump are of poor quality, clustered, and of the snapper type; 
they are not fished for market. 


POINT COMFORT BEDS. 


Within the limits of these beds, which lie one-half mile northwest 
of Point Comfort, there are six lumps, one large and five small ones. 
The largest is roughly heart-shaped and is about one-third mile by 
one-half mile in extent, while the others are small irregular patches? 

On the large lump two stations were made, both of which showed 
comparatively soft bottoms. At one station the oysters were scat- 
tering and on black shells in soft mud; at the other there were large 
irregular clusters. A station made on the small lump north of the 
largest revealed a soft bottom and shells burrowed by the little bor- 
ing clam Martesia. There were many mussels and also some barna- 
cles and yellow sponge. The oysters of these beds are of new growth 
and have not been fished for the market. 

The remaining four lumps, comprising 24 acres, were located and 
have been plotted on the chart, but the character and quality of the 
oysters were undetermined. The following tables furnish further data 
of a general character. 
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OystER GROWTH ON Pornt Comfort BeEps. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over3 


qehes. | -Shidhes. Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 


Dinseeeeeet Ses: SS. th Sage te eid 4 | 116 358 is4| 41,528 | 21,344 | 62,872 
Scattering a7 (ee 0.2 ERG POUR | AE | 10 302 127| 3/020) 1,270 4) 290 
Motula tOh.9- 2h 34 AUR MG. 126 | 44,548 | 22,614 | 67,162 


@ An adjacent lump. 


DeTAILS OF EXAMINATION OF PorntT Comrort BEps. 


Oysters caught per Estimated quantity 
Date of | Depth) Area square yard. Shells oysters per acre. Character 
mee examina-| of coy- nae of oyster 
| ions water. | ered. ard growth. 
Spat. | Culls. | Counts.| ° * | Seed. [Market.) Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
284 | Apr. 12 5:0] 2.12 32.1 11.8 8.5 il 398 186 584 | Dense. 
459 | May 9 6.0 1.86 1.6 24.7 7.5 14 318 183 501 Do. 
285 | Apr. 12 4.0 2.65 15.5 17.8 6.0 3 302 127 429 | Scattering. 
LAP. REEF. 


Lap and Chicken Reefs together stretch slmost entirely across the 
constricted portion of the upper bay, off Nobles Point, and form 
practically a line of demarcation in the character and quality of the 
oysters of the lower and upper parts of the bay. The two reefs are 
separated by a narrow channel from 7 to 9 feet deep, bearing the local 
name of ‘‘ Hole in the Wall.” 

Lap Reef begins 200 yards off Nobles Point and reaches to the north- 
ward fora mile anda quarter. It reaches its maximum width of about 
800 yards at the northern extremity and gradually tapers to a point 
at the southern end. 

On the eastern half of the reef the depth of water ranges from 14 
to 4 feet, several feet less than the adjacent barren bottom. The 
depth on the southern and western parts ranges from 34 to 6 feet, 
being about equal to that of the surrounding bottom of the bay. The 
oysters occur as singles and in small clusters and generally are of 
excellent flavor; some were used as shell stock in 1912. This reef has 
been fished for the last seven or eight years, and will now yield about 
4 barrels per day. It has never been depleted. 

There are many mussels and some barnacles on this reef. The 
general extent and condition of the bed, are shown in the following 
table: 
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OysTER GROWTH ON Lap REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


iphcaeah Incheon: Seed. Market. | Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 


IDR a oks Se 54 GonSunes soe eee psser seaaeacs = 194 576 333 | 111,744 64, 602 176, 346 
SOPHONMEO . Loe deckss Sse es basen Ses SSS ele Se oes Ar ee oe Soe Ee oo Meare Srrer neers ae 
WenyiSCal tenors -e semen eee a= ee =e 14 376 73 5, 164 1, 022 6, 186 
Depleted: = settee a ae meebo ne 33 99 3 3, 267 99 3,366 
Mo tale ee nes re eA oe cee hee Se Dae Sia al ape a 120,175 | 65,723} 185,898 


a Counted in with dense. 


DETAILS OF EXAMINATION OF LAP REEF. 


Oysters caught per 1 Estimated quantity 
Sta- | Dateof | Depth | Area square yard. oie = oysters per acre. Character 
ti 1 examina-| of cov- Gaiare of oyster 
Jon; “tion. | water. | ered. ee growth. 
Spat. | Culls. |Counts.| Y°™°- | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. . Bush. | Bush. | Bush. 
292 | Apr. 12 4.0:| 2.65| 63.7] 12.1] 16.5 6 688 352 | 1,040 | Dense. 
327 | Apr.°15 5.5 | 1.99] 281] 25.1 8.0 2 642 231 873 Do. 
417 | May 6 6.5 1. 82 30.9 42.7 14.8 12 891 357 1, 248 Do. 
419) |_..do....- 5.5 1.99 6.5 12.6 19.1 3 253 462 715 Do 
420 |...do:.... 5.0 2.12 15.6 24.5 12.7 16 484 307 791 Do 
A2No ees dO! =~ 4.5 2.39 34.8 23.4 23.0 18 702 556 | 1,258 Do 
AD ess sa 4.5 2.39 16.3 9.6 10.8 4 312 261 573 Do. 
297 | Apr. 12 3.5 2. 92 45.5 25.0 6.5 3 640 138 778 | Scattering. 
296592200: 5--- 3.5 2. 92 32.9 8.5 3.4 10 376 73 449 | Very. seat- 
tering. 
418 | May 6 6.5 1. 82 5 14.6 .0 20 S27 Became: 182 | Depleted. 
EDBY BEE Kelner 4.5 2.39 0 9.6 4 4 116 10 126 Do. 
293 | Apr. 12 650) 5 ent 0 .0 .0 0 0 0 0 Do. 


CHICKEN REEF. 


This begins at the channel—the “ Hole in the Wall’”—from which 
it extends in an easterly direction to the shoal water of a projecting 
point of the east shore. The reef is long, narrow, and with a slight 
dip southward near the center. The length is approximately 14 
miles, while the average width is about 200 yards. 

The depth of water varies from 1 foot to 5 feet, averaging about 3 
feet; there are two narrow ridges, one at the western and the other 
at the eastern extremity, which are awash at low tide. Other than 
at the eastern limit, where the depths on and near the bed are prac- 
tically the same and do not exceed 34 or 4 feet, this reef is markedly 
shoaler than the surrounding parts of the bay. Like all such ele- 
vated reefs, its mass is composed of compacted shells and débris, the 
accumulation of many years of existence. 

The character of these oysters is about the same as those of Lap 
Reef. On the top of the reef there were fine white shells, and some 
excellent oysters in the guts near shore, but they have been prac- 
tically fished out. 

9497 °—15——15 nee 
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OysteR GROWTH ON CHICKEN KEEP. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. Eadie Sel 
nder ver 3 ees 
iighess leanne Seed. Market. | Total. 
Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
Wensert nse ee ake Sats Neca 88 305 252 | 26,840 | 22,176 49, 016 
Scattenin me seme ce teanos carne ee eee 40 252 110} 10,080 4, 400 14, 480 » 
Wen yaSCaUbeninrt sacra attectte ci cjesemin =e eee ee 20 82 49 1, 640 980 2, 620 
Meanleted sas esi acne Aesop aeins estaciaee 12 22 5 264 60 324 
MTG teal eeere err tv be a ee co ee 160) Sees alte 38,824 | 27, 616 66, 440 
Detatts or EXAMINATION OF CHICKEN REEF. 
Oysters caught per Estimated quantity - 
Sta. | Date of | Depth | Area square yard. Seale oysters per acre. Character 
ii % lexamina-| of cov- ’ 3 Sage of oyster 
on.) tion. | water. | ered. oar growth. 
Spat. | Culls. |Counts.| Y°"C: | Seed. |Market.| Total. 
1918. Feet. | Sq. yds. Bush. | Bush. | Bush. 
449 | May 9 3.5 2.92 18.3 16.8 6.5 10 424 154 578 | Dense. 
450 |..-do..... 4.5 2. 39 15.1 13.4 12.5 4 344 302 646 Do. 
451: |Pead ous ee 6.0 1. 86 4.8 td 12.4 ll 148 300 448 Do. 
CAN eto OAs & 4.0 2. 66 7.2 23.7 3.8 6 373 91 464 | Scattering. 
A5Sae 2 00:06 355 2.92 10.3 15. 4 5.8 13 310 140 450 Do. 
457 dows a20) 2.92 .0 6.2 4.1 3 75 99 174 Do. 
448 docs 4.5 2.39 2.9 5.4 2.5 10 100 61 161 | Very scat- 
tering. 
GER Co ee 4.5 2.39 1.6 3.8 1.6 2 65 38 103 Do. 
455 doles 4.0 2. 66 .0 3.8 .4 9 44 LO? |e saetee Depleted. 
456%|< s2cLoc. <4 3.5) 2.92 .0 0 .0 0 0 Ota. 4 - eee Do. 


North of the barrier of these cross reefs the salinity of the water is 
reduced and the mussels become more numerous and, contrary to the 
accepted view that barnacles occur more frequently in waters of 
higher salinity, the reverse was found to be true in Lavaca Bay. 

There is a small patch one-half mile north of the western extremity 
of Chicken Reef. It is practically circular in outline, having a diame- 
ter of 175 yards. Depth of water 5 feet. An examination showed an 
average of about 323 bushels of market oysters and 253 bushels of 
small ones per acre, the area of the patch being about 8 acres. 


BEDS NORTHWEST OF LAP REEF. 


About three-quarters of a mile northwest of Lap Reef there are 
three beds, two of which are small, varying from 250 to 350 yards in 
length, while the third is about three-fourths of a mile long, and 
narrow, excepting near the northern margin, where it broadens to a 
width of 500 yards. 

The depth of water ranges from 4 to 54 feet and the beds are but 
little elevated above the adjacent bottom. The patch nearest to the 
west shore bears scattering clusters of large oysters of the snapper 
type, with some mussels and barnacles, and the second lump showed 
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a better growth of oysters, but twice the number of mussels and 
barnacles. On the large patch five stations were made, showing 
oysters, together with a large number of mussels and barnacles. At 
two of these stations on the widest part of the patch the bottom was 
rather soft, and some of the shells were black, having been taken from 
below the surface. This bed is fished but little and consequently not 
much is known about it. It will probably not yield more than 4 or 5 
barrels per man per day. 

Three additional beds of 44 acres were located in the vicinity of the 
large patch, but no investigations were made on them. 

The following tables exhibit the results of the examination of these 


beds: : 


OysteR GrowtH ON Beps Nortruwest or Lar Reser. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


inches. inches. Seed. 


Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. 
ID TRG S458 GaSe Pe eee IR Se ae te 79 328 295 25, 912 


Bushels. | Bushels. 
23, 305 49, 217 


Detatts OF EXAMINATION OF Beps NortHwest or Lap REEF. 


Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth | Area square yard. Ferg oysters per acre. Character 
tion. | °X@mina- of cov- |. = a _| of oyster 
Al Sateree water. | ered. ae growth. 
Spat. | Culls. |Counts.| Y°°: | Seed. |Market.| Total. 
1913 Feet. | Sq. yds. Bush. | Bush. | Bush. 
298 | Apr. 12 5.0 2Ed2, 5.2 8.0 (dey 7 129 152 281 | Dense. 
411 | Apr. 29 6.0 1.86 23.6 31.7 22.6 25 668 546 1,214 Do. 
CUBAN BevoKaee eee 5.5 1.99 4.0 3.0 12.6 9 85 305 390 Do. 
41302 -00se.c6 6.5 1.82 18.1 12.1 9.3 5 374 224 598 Do. 
414) |= dole. 22 6. 5- 1.82 18. 7 20.9 14.3 21 478 344 822 Do. 
AThul Ree doles 6.0 1. 86 16.6 30.0 20. 2 8 563 486 1, 049 Do. 


CHAIN BEDS. 


These beds, 12 in number, lie off Signal Bay and, with one excep- 
tion, are small isolated patches, none of which have a local name. 
The depth varies from 34 to 5 feet with an elevation of from one-half 
to 1 foot above the surrounding bottom. Four beds were examined. 
The largest of the series has a length of 1 mile and a width of 350 
yards, and on this five stations were made. Thesouthern end showed 
about 24 counts, 14 culls, 41 spat, and 90 mussels per square yard; 
near the center of the bed the bottom was rather soft, with some 
mussels, barnacles, and buried shells along with the oysters; at the 
northern end there were about 7 counts, 8 culls, and 4 spat per square 
yard, also some buried shells. This bed is fished but little, although 
the oysters are of fair flavor. The first small lump of 6 acres north of 
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the large patch produced mostly singles, rather small, but of extra 
fine shape and good quality, probably the best of the entire bay. 
This lump yielded 18 counts, 17 culls, and 20 spat per square yard. 
The second lump north of the large patch yielded scattering clusters, 
mussels, barnacles, and dead shells in black mud, and another lump 
south of Benade Creek Reef produced 34 counts, 56 culls, and 37 spat, 
with some mussels and barnacles per square yard. 

These small patches are all fished for the market. The remaining 
lumps, containing 31 acres, were located, but the character of the 
oyster growth was not determined. 


OystER GROWTH ON CHAIN BeEps. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over3 


ini@hestel| imchos Seed. Market. | Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 


IDPs headeet Secoucepacne: doseoadccoeseagrod ss 94 483 496 45, 402 46, 624 92, 026 
Scattering. sss. cece csscseen cee Soca 29 27 105 783 3, 045 3, 828 
AGL Ure ne Seeh  teletaee Re saat 1a Neha eee 46,185 | 49, 669 95, S54 


DETAILS OF EXAMINATION OF CHAIN BEDs. 


Oysters caught per Shell Estimated quantity 
Sta. | Date of | Depth | Area square yard. nee 5 oysters per acre. Character 
tan examina-| of cov- « es of oyster 
‘| tion. | water. | ered. a growth, 
Spat. | Culls. | Counts.) Y°°: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
352 | Apr. 16 5.0 2.12 41.0 13.8 24.1 17 662 583 1,245 | Dense 
354) |eeedols=. 5.5 1.99 12.6 23.6 20.1 9 437 485 922 Do 
361 | Apr. 17 4.0 2.65 19.9 16.9 18.0 6 334 435 769 Do 
3SG7alse-002-—% 2.5 2.64 37.1 55.7 34.1 12 845 822} 1,667 Do. 
430 | May 8 6.5 1.82 3.8 TAT 6.6 11 139 159 298 Do. 
355 | Apr. 16 6.0 1.86 -0 A) 4.8 27 6 116 122 | Scattering. 
369 | Apr. 17 5.0 2.12 -0 .0 329) |eeleee bate 0 79 79 Do. 
429 | May 8 6.0 1.85 -5 5.9 5.0 8 77 121 198 Do. 


HOPPE LUMP. 


Hoppe lump lies three-quarters of a mile north of Signal Bay, and 
about 175 yards off the west shore. The lump is approximately 500 
yards wide and 700 yards long and is somewhat quadrate in out- 
line. The depth of water varies from 3 to 5 feet and the northern- 
most part of the lump rises from one-half to 1 foot above the general 
level of the neighboring bottoms. 

Three stations were made. One near the west-central margin re- 
vealed a soft bottom, some buried shells, but no oysters; another 
near the center of the lump showed a rather soft bottom, but 21 
counts, 54 mussels, and 35 barnacles per square yard; while the 
third station, near the southern margin, showed a hard bottom with 
3 counts and 3 mussels per square yard. 


OYSTER BOTTOMS OF LAVACA BAY, TEX. 29 


The oysters of this lump are in clusters and singles, long, flat, and 
with sharp edges but of fair flavor. It is fished but little. 


OysTER GrRowTH ON Hopre Lump. 


Oysters per acre. | Estimated content of oysters. 


5 Character of oyster growth. Area. 
Under 3 | Over 3 


cee ached Seed. Market. | Total. 


Bushels. | Bushels. 
8,118 11, 193 


Acres. | Bushels. | Bushels. | Bushels. 
MD CTISG: ae eemeescisclcicie cigs e(siis aise ats ware = 41 75 198 3,075 


Deraits oF EXAMINATION OF Hoppe Lump. 


Oysters caught per Shell Estimated quantity 
Sta. | Date of | Depth | Area square yard. = = oysters per acre. Character 
. examina- of cov- Pp ; of oyster 
tion.| "tion. | water. | ered. ilar growth. 
Spat. | Culls. |Counts.| Y°™ | Seed. [Market.| Total. 
Pp 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
445 | May 8 6.5 1.82 4.3 13.7 21.4 22 218 516 734 | Dense. 
444 |...do.... 6.5 1.82 Ait} .0 .0 0 0 0 0 0. 
372 | Apr. 17 5.5 2.12 .0 9 3.3 1 8 OO) NS xctersrerats Scattering. 


HALF MOON REEF. 


This lies one-half mile south of Long Reef and a quarter of a mile 
north of Hoppe Lump. Its length is one-half mile, and its greatest 
width, 300 yards, is near the southern half, whence it contracts sud- 
denly to the northward to a width of 50 yards. 

The depth of water ranges from 3 to 5 feet, and the reef is approx- 
imately on the general level of the surrounding bottoms, excepting 
along the western margin, where there is an elevation of about 1 
foot. 

Three stations were made, one on the 50-yard projection, which 
gave the best returns—about 11 counts, 3 culls, and 6 spat per 
square yard. An average of the other stations near the center of 
the reef showed 4 counts, 3 culls, and 4 spat. Mussels and barnacles 
were found at all stations. 

The oysters of this reef resemble those of Hoppe Lump. They 
are of fair flavor, of good shape, but generally too small for market, 
excepting on the edges, where they occur in clusters. They sell for 
98 cents per barrel, 2 cents tax. The reef was first fished in 1910, 
and the work has been carried on during most of the present season 
(1912-13). One man can tong seven barrels per day. During 
‘northers”’ the reef is liable to become dry. 

As a rule, fishing does not begin in the upper bay until October. 
However, if freshets are early and the weather becomes cool, fishing 
is pursued earlier. 
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OysteR GrowtH ON Hatr Moon ReEeEr. 


¥ 
Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


Tmches inches Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
Dense sie eden Meu acceec see eee 33 78 151 2,574 4, 983 7, 557 


Derarts oF EXAMINATION OF HALF Moon REEF. 


Oysters caught per Shell Estimated quantity 
Sta. | Date of | Depth] Area square yard. sce s oysters per acre. Character 
tion. |CXamina-| of ays sat eee ae ’ of oyster 
‘| tion. water. | ered. at d growth. 
Spat. | Culls. |Counts.} °“"~* | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
441 | May 8 6.0 1.39 5.7 2.9 10.8 25 104 261 365 | Dense. 
Ur |) yprs, 27, 4.5 2.39 7.5 3.3 4.6 5 98 111 209 | Scattering. 
442 | May 8 5.5 1. 49 -0 2.7 3.4 9 33 82 115 Do. 


LONG REEF. 


This long, narrow, crescent-shaped reef of 64 acres les a few hun- 
dred yards southeast of the mouth of Garcitas Bay and has a length 
of 1 mile, with an average width of about 150 yards. It is practically 
at the level of the general bottom, excepting at the western extremity, 
where there is a rise of about 6 inches. The depth of water varies 
from 34 to 4 feet. 

Along the edge of the reef there are large oysters in clusters resem- 
bling those on Half Moon Reef, while on top there are small ones. 
Considerable fishing is done here for seed, which are worth as much 
as marketable oysters. Permits are obtained to take whatever is on 
the bottom without the payment of any tax. This reef was first 
fished about two years ago, and, with the exception of Chicken Reef, 
this is true for the upper bay generally. One man can take seven 
barrels per day. 

A small patch of 3 acres, 100 by 200 yards in extent, lies just east 
of Long Reef and has dense oysters of about the same character and 
quality as those of the main reef. The depth of water varies from 
34 to 4 feet. A station on the patch showed 705 bushels of seed and 
1,122 bushels of marketable oysters per acre, making, all told, for 
the patch 2,115 bushels of seed and 3,366 bushels of marketable 
oysters. 

‘he following tables show the data obtained from this bed: 


OYSTER BOTTOMS OF LAVACA BAY, TEX. 31 


OysteER GROWTH ON LONG REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 


Under 3 | Over 3 
TnGhieaualeiTichest Seed. Market. Total. 
anges aes EN 
Acres. | Bushels. | Bushéls. | Bushels. | Bushels. | Bushels. 
IP OTIS Optra = aes oe eis eerste Sa PORES cca aieSE ec are'o 64 340 332 21, 760 21, 248 43,008 
DETAILS OF EXAMINATION OF LONG REEF. 
Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth Area square yard. DEE S oysters per acre. Character 
tion. | ¢xamina- of cov- A square of oyster 
‘| tion. | water. | ered. | aed | growth. 
Spat. | Culls. | Counts.| Y°"°: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
382 | Apr. 17 4.5 2.39 15.1 13.8 18.8 3 262 454 716 | Dense. 
396 | Apr. 25 258 3.52 4.0 iit 14.9 6 117 360 477 Do. 
437 | May 8 3.0 2.39 19.3 22.2 9.6 15 501 232 733 Do. 
A405 |Peadole-2- 555, 1.49 47.8 16.3 19.5 41 774 471 1, 245 Do. 
ASR T eG Oseen: D0 1.99 -0 4.0 6.0 1 48 145 193 | Seattering. 


PATCHES NEAR SIGNAL GAR. 


There are two small patches in the vicinity of Signal Gar, about 
250 yards offshore and three-quarters of a mile off Long Reef. They 
are each about 150 yards in length by 100 yards in width. Depth 
24 feet. 

The patch to the west, containing 3 acres, was discovered in 
1911, but first fished the year following. The oysters on top are 
very dense and are of the snapper type. On the southeast edge 
there are large oysters in mud; the other edges do not bear such 
good stock, but better than is found on top. As many as 18 barrels 
have been fished in one day and at least 200 barrels of oysters have 
been taken in one week. The oysters are of good quality and fair 
flavor, but too large for raw stock. 

The patch to the east, containing 2 acres, is fished but little, and 
not at all last season. The oysters are dense and in clusters, but 
scattermg on the edges, and are not up to the standard, being of 
poor shape, watery, and poor in flavor and meat. 


OysTER GROWTH ON PATCHES NEAR SIGNAL GAR. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 
Under 3 | Over 3 


inches wiches! Seed. Market. | Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
TD aS eee ne ELE GAS OE ee 5 1, 027 1, 088 5, 135 5, 440 10, 575 
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DETAILS OF EXAMINATION OF PATCHES NEAR SIGNAL GAR. 


Oysters caught per Shell: Estimated quantity 
Sta- | Date of | Depth} Area square yard. fe S oysters per acre. Character 
tion. | °xamina- of cov- 5 ae of oyster 
‘| tion. | water. | ered. a growth. 
Spat. | Culls. | Counts.) Y°™°: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
435 | May 8... 4.0 2. 61 21k 26.3 29.3 21 572 708 | 1,280 | Dense. 
436 )|c28doscce 4.0 1.99 70.7 53. 2 60. 8 35 | 1,483} 1,468} 2,951 Do. 
399 | Apr. 25.. DaOil| -evalsie arete .0 .0 .0 0 0 0 0 


BENADO CREEK REEF. 


Benado Creek Reef lies approximately 1 mile southwest of the 
mouth of Benado Creek, and one-half mile off the north shore of the 
bay. The reef is 1 mile in length and about 300 yards in width at the 
central section, narrowing to both the north and south. The depth 
of water on and adjacent to the reef ranges from 34 to 5 feet. 

This reef was first fished in 1910-11, but has never been given a 
fair test because oysters are more plentiful elsewhere. Three or four 
barrels is considered a good day’s yield per man. The oysters are 
of fair shape, occurring mostly in clusters, and are of fair flavor. 
The reef never ebbs dry. 

The following tables show its area and distribution of oyster 
erowth: 

OysTER GROWTH ON BENADO CREEK REEF. 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. 


Under 3 | Over3 
Richest sachet Seed. Market. Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
: 3 257 333 10, 028 12, 987 23,010 
17 92 255 1,380 1, 635 
0 24 0 480 480 


RHOTS WERE Te 10,278 | 14,847 25, 125 


DETAILS OF EXAMINATION OF BENADO CREEK REEF. 


Oysters caught per Shell: Estimated quantity 
Date of | Depth | Area square yard. Gu oysters per acre. Character 
oie examina-|_ of cov- = ae of oyster 
Jon.) “tion. | water. | ered. kes 4 growth. 
Spat. | Culls. | Counts.| YC: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
384 | Apr. 17 4.0 2. 66 20.2 13.9 12.0 3 315 289 604 | Dense. 
416 | Apr. 30 4.5 2.39 7.9 10.9 17.2 5 243 415 658 Do. 
4382 | May 8 5.0 2.12, 6.6 10.4 12.7 5 205 306 511 Do. 4 
433") 52 50 Ono 8 5.0 2.12 .O0 1.4 3.8 6 17 92 109 | Seattering. 
431+). -.€0o5-2% 6.0 1,85 .0 -0 1.0 2 0 24 24] Very scat- 


tering. 
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PATCHES BETWEEN BENADO CREEK AND LAVACA RIVER. 


Between Benado Creek and Lavaca River there are seven rather 
small patches which were located during the survey, but only two of 
these were examined in detail. 

The first patch, about 14 miles southeast of the mouth of Benado 
Creek and 700 yards off the east shore, is 100 yards wide by 200 
yards long. A station made on this patch revealed a hard bottom 
and about 425 bushels of seed and 754 bushels of market oysters per 
acre, the depth of the water being 3 feet. 

The second patch examined lies one-third of a mile south of the 
first, and about 400 yards off the east shore. It is somewhat circu- 
lar in outline, but with a projecting arm and a slight indentation on 
the eastern margin. The diameter is approximately 300 yards and 
the depth of water 3 feet. 

An examination of this patch showed about 443 ronal of small 
oysters and 578 bushels of large ones per acre. On both patches the 
oysters are larger than on the lumps to the westward, but they are 
fished but little. 

There is a fringe of oysters covering upward of 100 acres along 
shore north of the mouth of Lavaca River, but no detailed examina- 
tion was made. 


OysTER GROWTH ON PATCHES BETWEEN BENADO CREEK AND Lavaca River, 


Oysters per acre. | Estimated content of oysters. 


Character of oyster growth. Area. \ 
Under 3 | Over 3 


fthies (| fables: Seed. Market. | Total. 


Acres. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
IDG SUS a ae aese ee eee ie ee 22 443 578 9,746 | 12,716 22, 462 


Deraits oF EXAMINATION OF PATCHES BETWEEN BENADO CREEK AND LAVACA 


RIver. 
Oysters caught per Shell Estimated quantity 
Sta- | Date of | Depth | Area square yard. per S oysters per acre. Character 
ha examina-| of cov- SEK of oyster 
‘| tion. | water. | ered. aoa growth. 
Spat. | Culls. |Counts.| Y8"°: | Seed. |Market.| Total. 
1913. Feet. | Sq. yds. Bush. | Bush. | Bush. 
446 | May 8 5.0 1.59 13.2 22.0 31.2 8 425 754 | 1,179 | Dense. 
447 -do. 4.0 1.99 13.6 24.6 16.6 8 461 402 863 Do. 


REVIEW OF THE NATURAL OYSTER BEDS. 


Of the total area of Lavaca Bay, about one-sixth, 6,853 acres, or 
10.7 square miles, is covered with oyster growth. In the lower half 
of the bay the beds, with the exception of some insignificant patches, 
are all east of a line joining Gallinipper Point and Point Comfort. 


34 OYSTER BOTTOMS OF LAVACA BAY, TEX, 


Why the western third of this region should be barren while the 
remainder is covered by extensive and prolific beds was not deter- 
mined by the survey. The beds are practically continuous and in 
many cases the lines of demarcation between them are arbitrarily 
assumed for the purposes of this report. 

In the upper part of the bay, above the line between Noble Point 
and Point Comfort, the beds are smaller and more generally distribu- 
ted, although somewhat more numerous in the western half. So 
far as the quality of the oysters is concerned, their flavor, condition, 
and to-some extent their shape, those of the upper bay were the 
better during the time of the survey and it is probable that this is 
true at most times. 

In respect to the uniform prolificness of the beds as a whole, 
Lavaca Bay is the most remarkable region which has been surveyed 
by the Bureau. Not less than 91 per cent of the total area of oyster 
bottom is classed as dense growth, 5 per cent as scattering, a little 
over 2 per cent as very scattering, and a little less than 2 per cent as 
so-called depleted bottom. It appears as if the bottom must spring 
into great productivity very soon after it begins to bear oysters at 
all, and the large areas of sparsely productive bottom usually found 
in Geater-arodiieiae regions are lacking. : 

A glance at the Eran accompanying this report will show this, and 
it is also exhibited in the following table which shows the acreage 
of each class of growth for each of the large beds and for groups of 
the smaller patches. 


SUMMARIZED STATEMENT OF AREAS OF MARKET OYSTERS ON PusBuic BeEpDs. 


Character of oyster growth. 
Name of bed. r Total 
Very : 
Scatter- ati De- 
Dense. ing. wae T- pleted. 

Acres Acres Acres Acres. Acres 
SandePointeneote se cetaaacse eset - (leer a ameter ars ae (tcl Rae oneN 20 62 169 
Lumps northeast of Sand Point Reef...........----- Bil etree O%iiloeanccasce 72 
MiddleiGround Reef..222.5-- 22 ..ce-- eececeeneo-eeee 444 7: le ae a (eee eR te 472 
Old: Town Bed eases eee bm idee ce Maina oe Bec GGeRee Gee IShece setae) nic eeeco- 328 
Lumps south of Old Town Bed......-.......--..-.- 14 ae a je esas Sees eS ee 14 
Bed north of Middle Ground... -.........-.-.-:-----.- 73 | scp2 si nlacise eee aes eece | aceteeore 173 
(KeellensiS €diecre- sete seses ance soe aoe 120 or Wa mse acer lee eee 12 1, 287 
Rhodes Point Reef.......-.- fees Ree aaa 1,093 121 BN lean eis 7 rip aly 
(CibclSYe(le Se eee Se eee enuanecsoncessosensecusene sce Neh aceSdecade |aacsonde od senSosecus 1,177 

Lumps east of Cox Bed ...-- Sees cossceeae ei omen ee 3 aE Oe g Soom pallned< cise 34. 

Fallinippenihicelsens. ebete- = eemes sce seers e ce ras 329 Sep lPee tie - sees eosc'ocsaee 361 
MitchelltPoint Reefl!st os... -: Sexe a. 4S te se 532 39 19) ie see 590 
Point,Comfortib 0dSieee- 2-25 cence se ae anise eee el 116 LOWE cc oe te Bel secececaee 126 
IDEN OVI RG ie SL Se ets oe aner Sp eden nade Sone esd oh Saysoe 241 
GhickensR eefi---==: =eassecs oss se ssc este e Seete scene 160 
NorthwestiotWap Rectan. .sccse-seseeoe = seme es 79 
ChainjBedsme. bite a eGo cae = eee eee ae eteinteeiaee 123 
Op pesuIM pas sseeeee eee se seen eee ems eee 41 
MalfiMoonvRieem. Soe 2 sonpiss scecicte es < ceiseiein sie seo 33 
On ei Ce haes wet en 4 5 acer ee ee ecinne cine = ctetctetaere ainiate nee 64 
iPatchesmean Gar sigualees ssc noe co> cease once es 5 
Boenadoi@reck Reels: Les. aat-et Se cee eerie 74 
Between Benado Creek and Lavaca River......-..-.- PL Sete See PRE ea CaS fj aicae 2 22 


ee 
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As is explained in the introductory part of the report, the classi- 
fication is based on the relative abundance of oysters over 3 inches 
long, which is assumed to be the minimum size which could be used 
for market purposes. The smaller oysters, while recorded and else- 
where discussed, do not enter in any way into the classification. 
Neither does the term dense mean a continuous cover of massed 
oysters. It is used to express the condition where oysters in excess 
of 150 bushels per acre are found on the bottom, either as a con- 
tinuous growth or in separated clusters, lying on the mud or sand. 

The following table gives the estimated total content of each class 
of growth of each bed: 


SUMMARIZED CONTENT OF MARKET OysTERS ON PuBuic Beps. 


Character of oyster growth. 
Name of bed. Seat Very I Total. 
Scatter- Stine Je- 
Dense. ing. ace ™ | pleted. 
Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 

SanigeiPomtsveet ssc aee cise cl hots ocesise aeiemtclncis 165536) Poesenicsee 1, 140 372 18, 048 
Lumps northeast of Sand Point Reef.......-...-- C015 5)al Sener ae 2 G80 ule cme eee ee Onen 
MAA GIGIGrOUNGdUReel 22s sec ccmoncce beh ece eee nose 426, 240 poh el le eet ee ak cde Pe 430, 076 
Oldwi ows edit seal we. wo) pee ded 2 309; 3040) cite = sei54| se ciicoee | ates cee 309, 304 
Lumps: south of Old Town Bed-.:......255-2:-.=- 9 o1Oulaasictee te ane ece ee he Sees 9,310 
BRedimoninionMiddle:Ground= 2255 6--hene4-~ 2 TAR SOSN [eccreiccsis onal seme ye se |i aeiereciecs 74, 563 
Kallen SHE cdl Siae A Fe es el Sale Se 043150) |eoeeceanae| tee doce ecalteae acne sae 543, 150 
HHO MdesPeo Mt EveOhsetemeca a petaecoam mene recwaiscaee 617, 545 10, 527 LH GA|A as ae ae 625, 231 
(COccI Bul Soe cas oriossGSSR SUB EU BEEBE AaBeACaBe USS ees ADNSGGE|Bejs=atae ce seceee 5 a eeemerccc 421,366 
amipsieast.on Cox Bede a. san ese meee ce ccacenincee| 1,716 SH EAU Baece ane allacsessaans 5, 436 
GalliniippenReete Acenceact-t -cececs soncececests on | 192, 794 4.1640) |As cae Sass ne cemeretiee 197, 434 
MUTChe lek oMnteReale sate Seecena cnc cecenceee nas 392, O84 4,953 OID) eee seen 397,949 
ROM COMMT Oni COS. 5 So eee cee ni. sone. eee nee 21,344 127 0N paces ice ae ete cane 22,614 
TBO TRG as See ee ER eae pe a ne cn G4NG0on eee one 1,022 99 65, 723 
Giniekenshieeteys 30252 fas< no Ho eee. Seana ak aod | 22,176 4,460 980 60 27, 616 
INONLMWeStOlmaapMivecins see cn. se cee cc coe Secon | PARTI Ape ee eats Se Weatefe/eraieers 23, 305 
Chainepedsm tee 2es Vary (MOS. SORE ta. 4 46, 624 35045 lea gael eed eae 49, 669 
LOD Pen pee Sete eee eee ecco seemsee eon od ty basmati eo secct jacmessnseer 8,118 
ia LM OomuReet: 95 s15 ate cee sheers oh Sec acc ec see A O83," |/5 faitetara.s wrai| ster ae Sa 'eom ears ae 4,983 
ONS UGC Ieee eee eee ence ee eee eer eece choses PME 2A Sy lem sase eo. oall Sseentenio ea at ee ceees 21,248 
IRALCHEes NCar Gate oletale sa. oS saat eager ad <cieae BS AAQ ue cece c eels Sastsa. a2 bsacraence 5, 440 
BEnAdorcrocksleeretea: Sees senate ees ome ne 12, 987 1,380 4500 eee eee 14. 847 
Between Benado Creek and Lavaca River...-.....- 12 LOW teiceeitesoclis-ig-s Seale essence ase 12,716 

MRO Gal es ae onan as ob aeimse piece ose esis owe Sate 3, 251, 206 37,771 7,373 | 531 | 3,296, 881] 


This table shows an extraordinary average of 525 bushels of large 
oysters per acre of the areas classed as bearing a dense growth and of 
nearly 500 bushels per acre for the entire area of oyster beds in the 
bay. Therefore, not only is the ratio of dense growth to the whole 
ereater, but the density of growth on that area and on the beds as a 
whole is much greater than in any other region of approximately equal 
extent which has been examined by the Bureau. 

Middle Ground and Old Town Beds are the most productive, each 
producing over their extensive areas an average of about 950 bushels 
of large oysters per acre. This is exceeded slightly by some of the 
small lumps in the upper part of the bay. This, however, constitutes 
but part of the oyster content, for the smaller oysters are numerically 
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more numerous than the larger ones and as a whole approximately 


equal them in bulk, as is shown in the following table: 


SUMMARIZED CONTENT OF YOUNG OySTERS ON PuBLIC BeEDs. 


Character of oyster growth. 


Name of bed. r Total. 
Dense Seater tae ws 
ing. ing. pleted. 
Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 

SANG Pom eels sce wcis a ctsjcineicte seaalew ne tees 205 2085 | eerie 12, 080 8, 432 46, 720 
Lumps northeast of Sand Point Reef. Ce H)N Baeoneecac 28, 542 |.... ay 31, 852 
Middle'Ground'Reef-<-2 <2 .-.------- 359, 196 380, 504 
Old Town Bed Resa ce-creee ass My 224, 024 |... 224, 024 
Lumps south of Old ‘Town Bed .........- eee 6, 986 |... 6, 986 
Bedinorth of Middle 'Growmud’: 22 seco oe wens ss cece 70, 930 70, 930 
Kellers Bad shes cree tance cecececinsecceaacee daee ns 397, 800 398, 580 
RhodeswPointReehive. sree caae eee ccc cee seetecae 400, 038 412, 537 
CORHB Od sooo apraciets tele ti cemne aoe renee someone 428, 428 428, 428 
LummpsieastiolGoxoBed - hasan. oes aise eee nace as 1, 269 9,546 
Gallinip pon Reelss..<.ccucaccase tosses ceeeeeee eee 252, 014 259, 406 
MitenhallPointiRieete sc. san Jessen es JOSE Oe 520, 956 3, 276 SL Dn Eeseet separ 528, 127 
PomtiComfonteBeds <2. e= <-ce<metecats ese mene 41,528 Os OZON once cena miele erties 44,548 
Dap deel sek te. 2 scene a cee oan eee nem cose Uinta Sete a Oe 5, 164 3, 267 120,175 
Chicken! Reefoses.250 ccna. ce sg-c 0. saodoubeace see see 26, 840 10, 080 1, 640 264 38, 824 
Northwest ofiiap Reeth) 22 <f cnn meen «aol nnasinee PASIAN |AB eS An gec|Paone sab Sc nacenean: 25, 912 
Chain"B CdS cceswic hen celndenn tae sees atone mmcateae 45, 402 (hese HAR Be eee mot bate ost 46, 185 
HMopnelump teeth eA ee ic ee eh oe CRUG hase ne s5q)|Concaaeites seceoos sae 3,075 
HaltiMioontitieel nc . o Se ot ccc case caciendnemeenee ocr Pay Ce ECE RS eree assoc oaarc MEsAccsecd 2,574 
Mone Reef aa.a2 cases wanes aa nnew'= aecmetienat = 21 AO0s| od eects soe te een eee 21,760 
Patches near Gar Signal’... .- co). Soe ase owe cetes te cea B5 LSD i [sists wishes [ate eet te | tate atartnrals 5, 135 
Benado: Greek Neel j2cc3j0 4 sceecanacasnseeeaee sees 10, 023 255 s|Lin ceding ale secseasee 10, 278 
Between Benado Creek and Lavaca River.......-. ORAGsl s sceaseaSel ey ee ete |----2----- 9,746 

TOTAL. caciowniceaasicne ns aSacnweoaaeratactae Moe eas 2,994, 898 66, 854 51,357 12, 743 | 3, 125, 852 


Although in a sense the young oysters are the most important 
elements of the reef contents, they have no immediate commercial 
value except as seed. It is not until they grow to market size that 
they can be used, and as they grow it is self-evident that the number 
per bushel will decrease. A comparison of their quantity with that 
of the market oysters is therefore less important as an index of the 
probable future of a reef than an examination of their relative num- 
bers, and for the purpose of making this numerical comparison the 
following table has been prepared from the data collected by the 
survey. 


NuMBER oF OysteERS UNDER THREE INCHES LONG ror EacH ONE OVER THAT 
LENGTH ON THE SEVERAL BeEpbs. 


Character of oyster growth. 


Name cf bed. 7 
Dense Scat- mone De- 
> |. tering. | -> ing pleted 
Sand: Point Reel. ac. ca<h<cnc sane sc acs meee cece eneneereemers 7.6 
ae nontheast: of Sand Point) Reefisis- oic.e eee ee 2.3 
MiddleiGround neat.) < =o eee een eee Reena 1.7 
Old Pown Beals < sha ees PEs Se Fe eee 1.6 
Lumps south’or Old Down! Bedi cere. wanse cesta ee nee eneee 1.5 
Bed north! of\Middle:Ground't i255. sete ea eae 2.0 
Keellers "Beds. soecc cs sa wons sous eek canostans Shea ean tee oe tenes 1s 
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NuMBER oF Oysters UnNpEerR THREE INcHES LONG ror EacH ONE OVER THAT 
LENGTH ON THE SEVERAL Beps—Continued. 


Character of oyster growth. 


Name of bed. i 
Seat- Very De- 


tering. pevsan pleted. 


Dense. 


Sith loci! sce eso! See Sie ee eaee geree see Be SOS Se ee 
PTI S\OAStLON CORED OM ts 2 Se tae eet oe) bocca sce eects 
palnipper Reef 

Mitchell 


EVO U OTe cae as ie aes SL SO 


( 

4 
Northwest of Lap Reef 2 
(Clog iin) 1aCki Bees SORE RE REE nS. S See PE MEE: 6 Ee Pann Peeler aeen 2 
SELECT TD OMIM) eerete eer fe ete raat ena le aicie oie eee mteteic ce tote ee Stato atoe re stone -8 
Eve lie MooniRop nie Sores Seay. Sitar steele Mak EA Aa cede 2 8 
3 

9 

7 


NPNwe ewe 


HBOTIOVENCOTS crete eres Ba oe deamon sae ie atbaths ueeatatoonieheee = 
patchesinean Gat Siem al ates Seis he eee e Tt eek whee acha ees tuec en 
Benado Creek Reef 
Between Benado Creek and Lavaca River.............----.---- 


eee bo 


On all beds except Hoppe Lump and Half Moon Reef there is a 
considerable numerical preponderance of small oysters, and in con- 
sideration of the rapidity of oyster growth on the Gulf coast there is 
no probability that any of the beds will fail to perpetuate themselves 
under present conditions, unless as the result of physical accident or 
the attacks of some enemy which has not yet appeared. 


BARREN BOTTOMS. 


The area of barren bottoms—that is, those which are not naturally 
productive of oysters even in small quantities—vastly exceeds that of 
the natural beds, including in the latter those so-called depleted areas 
which bear practically nothing. These bottoms are barren, mainly 
because of one character in which they differ from the productive 
areas—namely, that they are devoid of shells or other objects lying 
on the surface. They consist of sand and mud of varying degrees of 
stability and consistency. Oysters, immediately after they develop 
from the egg, for a brief period swim or float freely in the water, 
settling to a fixed condition only after they reach a stage of consider- 
able development.¢ 

It is not necessary to give more detail to this subject other than to 
say that at the time at which they are undergoing fixation the oysters 
are very minute, and a slight film of mud or slime is sufficient to stifle 
them. During ‘he spawning season these little organisms are present 
in the water in untold myriads and are Bree mieten to the bottom in 
a continuous gentle drizzle of tiny specks. If they fall on an oyster 
bed they find firm supports on the shells and oysters, attach them- 
selves and grow, but if they fall on the mud or bare sand they die. 


a For a more extended account see “Oysters and methods of oyster culture,’’ by H. F. Moore, Bureau of 
Fisheries Document no. 349, which may be obtained by application to the Bureau at Washington, D.C. 
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The natural beds have been slowly developed on bottom similar to 
that which surrounds them solely because through some agency there 
originally lodged on the mud or sand some hard objects to which 
the young oysters could safely cling. Oysters developing there and 
their shells scattered about by the waves furnished additional places 
for fixation of new generations of young, with the result that the 
original growth extended in area and its bed became a compact 
mass of shells and fragments, beneath which can still be found by 
excavation or probing the original bottom differmg in no essential 
particular from the adjacent barren areas. 

All that is required by the barren bottom in order that it may 
become productive is that its surface should be supplied with hard 
objects or cultch, either through natural agencies or by the hand of 
man. The capacity of the bottom to sustain material deposited on 
it and to maimtain it in proper condition to serve as cultch depends 
largely on its stability and consistency. Moving sands gradually 
cover objects deposited on their surface and soft mud permits them 
to sink. It is therefore of prime importance for the oyster culturist 
to have information concerning the character of the bottom, and it 
was one of the purposes of the survey to supply it. 

The methods and the instrument employed have been described in 
the introductory part of this report and the results attained are shown 
eraphically on the chart. 

The symbols on the chart designating the character of the bottom 
do not show all of the places at which examinations were made, but 
~ only those which have been selected as representative of the general 
conditions obtaining in the vicinity. It may be assumed that between 
any two adjacent symbols of different significance the change in the 
character of the bottom is more or less gradual. 

While practically none of the bottom of Lavaca Bay is composed 
of ooze, practically all of it, except in places alongshore and in the 
immediate vicinity of the reefs, is composed of soft or very soft mud, 
which under the economic conditions of the locality are hardly worthy 
of serious consideration for purposes of oyster culture. 

The bottoms which are classed in this report as bard and stiff mud 
are more or less scattered along the margins of the bay, usually 
within one-half mile of shore. The largest body of bottom naturally 
firm enough for planting oysters without danger of having them 
engulfed and smothered is in the southeastern part of the bay between 
Sand Point and the mouth of Kellers Bay. The location of other 
areas may be most readily determined from the chart. 
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GENERAL PHYSICAL AND BIOLOGICAL CONDITIONS. 
TIDES AND CURRENTS. 


Primarily for the reduction of the soundings to approximate mean 
low-water level, a tide gauge, a plain staff graduated in feet and 
tenths, was established at Port Lavaca, the most convenient and 
central point on the bay. During the entire period of the survey 
readings were made every two hours during daylight. The highest 
tide recorded was on April 23, when the water stood at 4.7 feet on the 
gauge and the lowest was on March 16, when it fell to 1.2 feet on the 
staff, a maximum range of 3.5 feet. The daily range was usually from 
0.4 to 0.8 feet, and was to a great degree affected by the winds, which 
in many cases obscured or obliterated the apparent lunar influences. 

Although the normal tidal range is small, the currents are suffi- 
ciently strong to insure ample circulation for the conveyance of oyster 
food and the renewal of water for respiratory purposes. 


SALINITY AND TEMPERATURE OF THE WATER. 


As the amount of salt carried by the waters is a factor important 
to oyster growth and flavor, as well as conditioning the presence or 
absence of destructive enemies, a series of observations relating to the 
salinity and water temperature were continued throughout the survey. 
It is well known that oysters reach their maximum development and 
finest quality in waters of brackish character, having a specific gravity 
of 1.012 to 1.018, about midway between fresh water (specific gravity 
1.000) and open-sea water (specific gravity 1.025). Water nearly 
fresh, on the one hand, or very salt, on the other, if present for any 
leneth of time over the oyster beds, is extremely detrimental, if not 
absolutely prohibitive, to the mollusks. Certain enemies of the 
oysters are also greatly influenced by the amount of salt in solution, 
the drill, for example, avoiding waters of low salinity, while the com- 
mon black sea mussel thrives in them. 

In order to obtain a reasonably accurate or reliable estimate of the 
proportion of salt in Lavaca Bay, two separate but simultaneous 
series of observations of salinity and water temperature were made. 
From the Fish Hawk, anchored in the vicinity of the Middle Ground 
and Sand Point Reefs, observations were made at 8 a. m., noon, and 
6 p.m. The depth of water varied from 8 to 10 feet. The other 
series was made by the biological party, and extended over the 
greater part of the bay, including points both on the reefs and barren 
grounds. 

The water samples in both series of observations were taken a few 
inches from the bottom of the bay, regardless of depth. The instru- 
ment or apparatus used for collecting the samples is illustrated and 
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described in ‘‘Volumetric Studies of the Food and Feeding of 
Oysters,’ by H. F. Moore (Bulletin Bureau of Fisheries, vol. xxvu1, 
p. 1297-1308). 

For purposes of comparison the bay was divided into three areas 
of approximately equal extent, the first of which was that section of 
the lower bay extending northward to a line connecting Rhodes and 
Gallinipper Points; the second from this line to Chicken and Lap 
Reefs; the third from these reefs to the head of the bay. The follow- 
ing table summarizes the results of the observations, the boldface type 
showing the data obtained by the ish Hawk at the mouth of the bay, 
coincidently with the conditions observed in the several regions by 
the survey party. 


SALINITY AND TEMPERATURE OBSERVATIONS IN Lavaca Bay. 


Water tempera- 


race Specific gravity. 


Locality. Date. 
Max.| Min.| Av. | Max. | Min. Av. 


oh 
BISHOPS WRG terol. Pcs siete tescdcuorecleeisiotels 63 | 1.0176 | 1.0166 | 1.0172 
ISH SHAW noes crottaiec cpcrehasconere tne 61 | 1.0172 | 1.0160 | 1.0168 
Area 1, vicinity of Kellers Bed.....--.- GF See als oeeene 1.0166 
RSI a Wl 8 oo Be or a oles coy epi chierte dousges se tape 64 | 1.0184 | 1.0156 | 1.0173 


Area 1, vicinity of Old Town, Middle 
Ground, Kellers Beds. 

Bish Hawke Ser porenier-iateieteiele erstecor delete 

Area 1, southeast Gallinipper Point, 
entrance Kellers Bay; southeast Old 
Town Bed, east of Kellers Bed. 


61 | 1.0176 | 1.0142 | 1.0164 
60 | 1.0178 | 1.0147 | 1.0153 


WISH HH awe. Aen eens om. dence tere eyapate Maret S=3lleener cme 72 57 65 | 1.0208 | 1.0154 | 1.0176 
Area 2, vicinity of Cox Bed, Mitchell |..-.. (6 Les Soe ee 64 57 61 | 1.0164 | 1.0112} 1.0130 
Point Reef, off Chocolate Bay, off 
Port Lavaca. 
DONS Fd ee ani dni 6 oon bOnane Apres t=O ese cance 73 68 71 | 1.0185 | 1.0160 | 1.0173 
Area 2, vicinity of Rhodes Point Reef, |..--- aes Bate 70 66 69 | 1.9152 | 1.0134 | 1.0140 
off Port Lavaca, entrance Chocolate 
Bay. 
MIshs Hawken eects certs actoeue te prs TOH1a eS oe. ace 70 61 66 | 1.0178 | 1.0154 | 1.0168 
Area 2, vicinity of Mitchell Point Reef, |.---- dO. eee soecece 72 63 67 | 1.0138 | 1.0063 | 1.0116 
south of Chicken Reef, Lap Reef. 
WishvHa wk 5° 5 cirjsecasunitler, eee cpse er Apr. 16-May 2....| %5 61 70 | 1.0187 | 1.0152 | 1.0169 
Area3, off Lavaca River, Hoppe Lump, |----- io gosaecbaade 75 66 73 | 1.0137 | 0.0110} 1.0120 
Benado Creek. 


From this table it will be observed that while there was the usual 
seasonal increase in the temperature during the progress of the 
investigation, there was no material change in the saltness of the 
water at the mouth of the bay, nor, probably, in the other regions. 
There was, however, a progressive decrease in the salinity of the 
water from the mouth of the bay to its head, a condition to be ex- 
pected from the fact that the fresh water is all discharged in the 
upper part of the bay. At no time during the survey did the saltness 
fall below that which oysters will tolerate indefinitely, and at no 
time was it below the most desirable degree of salinity, with the 
exception of a short period in the first half of April. It is probable, 
however, that during times of prolonged rainfall some of the oysters 
in the upper part of the bay may be killed or injured by excessively 
fresh water. 
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OYSTER ENEMIES. 


Comparatively few oyster enemies were observed during the sur- 
vey and there was but little evidence of any considerable destruction 
of oysters through their agency. Probably more oysters are de- 
stroyed by mud, or through being overgrown and smothered by 
their own kind, than are killed by other marine animals. 

Drills or. conchs—There occur in Lavaca Bay two species of these 
marine snails, known to zoologists as Thais hemastoma var. floridana 
and Busycon perversum, the former being the more common and 
larger species, one specimen taken measuring over 4 inches in length. 
Not over two or three dozen of both kinds were found during the 
survey and practically no oysters killed by them were found. These 
drills are essentially salt-water animals and are confined to the 
lower part of the bay. It is commonly supposed by oystermen that 
they secrete an acid by which they perforate the oyster shells by 
solution, but in reality the holes are made mechanically by means 
of a rasp-like tongue which can be protuded from the mouth. 

Mussels (Mytilus hamalus).—The mussels found on the oyster 
beds must not be confused with either the large edible sea mussel of 
the Atlantic coast or the fresh-water mussel, which is used for button 
making. So far as is known this species has no present economic 
use, although doubtless it would make a good fertilizer. 

Mussels were found very sparingly on the beds of the lower half of 
the bay and none at all were observed below a line uniting Gallinipper 
and Rhodes Points. From Chicken and Lap Reefs northward they 
became more abundant, and on some beds 100 or more were found 
within an area of 2 or 3 square yards. This increased abundance is 
correlated with the lowered salinity of the water, this mussel being 
an inhabitant of brackish waters. Although this mollusk is classed as 
an oyster enemy, it is not one in the sense of preying on the more valu- 
able shellfish. It is injurious in that it eats the same kind of food as 
the oyster, and therefore lessens the supply for the latter, while at the 
same time its more prolific growth enables it to cover the latter, inter- 
fere with its growth and eventually to stifle and starve it. 

Drumfish (Pogonias cromis).—The black drum was not observed 
during the survey, nor was it learned that it had ever caused destruc- 
tion in Lavaca Bay. It is mentioned here because it is likely to 
appear suddenly on any part of the coast and at such times it is often 
very destructive, particularly to the planted oysters of better quality. 
Owing to the clustered growth and sharp edges of the oysters the 
natural beds of Lavaca Bay are not likely to be seriously injured by 
this fish. 

Minor enemies and pests—The yellow sponge, which overgrows 
the oysters and produces the ‘‘worm-eaten” condition of the shells, 
barnacles which crowd the oysters and roughen the shells, and the 
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little boring clam, Martesia, which burrows its oval chamber in the 
shells, are all more or less nuisances, and therefore objectionable, 
but they do comparatively little harm in Lavaca Bay. 

SPAWNING. 


The conditions of spawning probably do not differ from thoge 
generally obtaining on the Gulf coast, and it is, therefore, not nec- 
essary to discuss the subject at any length. It will suffice to repeat 
what has been said in a previous report.? 

The spawning of oysters consists, in brief, of the discharge of eggs 
from the female and spermatozoa from the male to meet and fuse in 
the surrounding water. The fertilized eggs develop into minute 
embryos, each furnished with a little brush of cilia or hairlike pro- 
cesses which vibrate in rhythm and propel it feebly through the water. 
After a time Varying with the temperature of the water the embryos 
develop a tiny shell, which by its weight eventually precipitates 
them to the bottom, where, if they fall upon a suitable, clean, firm, 
support, they attach and grow into spat, but if not they speedily die. 
As their own powers of locomotion are inconsiderable, the wide dis- 
tribution of the young oysters in their swimming stage is dependent 
upon the currents. 

Oysters in the spawning condition are of a peculiar creamy color, 
with branching lines traced over the surfaces of the body. When 
they are cut the ripe genital products at once exude from the wound, 
but if the shell be opened carefully and a gentle pressure exerted 
upon the body they will be discharged from a definite opening lying 
below the muscle (usually called by the oystermen the ‘‘eye” or 
‘‘heart’’) which extends between the two valves. This is the pore 
from which they flow in the normal process. Ripe oysters in the 
language of the oystermen are aptly described as ‘‘milky.”’ 

‘Spawning takes place, in the main, during spring and summer, in 
any given region extending over a period of some months, depending 
upon the latitude and the climate. On the Gulf coast I have found 
during almost every month oysters which were apparently ripe, and 
from which there were obtained eggs which readily separated in the 
water and had every appearance of maturity. Whether such eggs 
would be extruded during the winter under natural conditions is 
doubtful, and if they were it is practically certain that they would 
not develop, as the experience of ali investigators has shown that 
development is inhibited if the temperature of the water drops 
materially below 70°. 

In Lavaca Bay the critical temperature is not permanently passed 
until about May, and the major part of the spawning undoubtedly 
takes place between May 1 and October 1. 


a Oyster bottoms in Matagorda Bay. By H.F.Moore. Bureau of Fisheries Document no. 610. 1905. 
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OYSTER CULTURE. 


One of the primary purposes of the survey was to determine the 
reasons for the unsatisfactory results heretofore attained in oyster 
culture in the bay and to suggest measures to alleviate the difficulties 
enumerated. The reasons are apparent, the principal if not the sole 
difficulty being that the bay is already much overstocked with oysters 
on the natural reefs. 

In summarizing the conditions on the oyster beds it has been shown 
that they bear, as a whole, an average of nearly 1,000 bushels of 
oysters per acre, about equally divided between small and market 
stock. 

The beds are also unusually extensive as compared with the barren 
bottoms, and this, in connection with their productiveness, produces 
a condition of overpopulation such as the Bureau has not encountered 
in any other region of even approximately such large extent. The 
survey showed that for each acre of Lavaca Bay’s area of about 60 
square miles there were upward of 165 bushels of oysters, large and 
small. In some localities this would be regarded as a good average 
productiveness of the beds themselves, which would be surrounded 
by large areas of barren bottom serving as food reservoirs. 

The important effects of this overpopulation of the waters are two- 
fold. In the first place any circumscribed bay or estuary can produce 
but a more or less definite maximum quantity of oyster food, and, 
theoretically at least, there will be a definite limited quantity available 
for each oyster living therein. As a fact, some of the oysters, by 
virtue of their more favorable location on the bottom, will probably 
get much more than their fellows, but if there be four or five times 
as many oysters as there should be, few or none will get enough to 
eat and all, or practically all, will be poor and of little value in the 
markets. Under the conditions prevailing in Lavaca Bay this will 
obtain not only with the oysters on the densely crowded beds, but 
also to a slightly reduced extent with such oysters as may be laid 
down on the barren bottoms. The food of the oyster consists of 
minute plants and finely divided organic matter generally, and as it 
is water-borne, carried from place to place by the currents, the ex- 
cessive consumption of food in one place must make itself felt in other 
places more or less remote. 

The second effect of the prodigious population of the natural beds 
on planted oysters is that the latter become overburdened and even- 
tually overgrown with young oysters; 6,500,000 bushels of oysters in 
the circumscribed limits of Lavaca Bay must produce spawn in such 
volume that at the height of the season there are hundreds of oyster 
embryos in each quart of water. As the region is not subject to the 
cold rains and sudden chilling of the water which is so destructive to 
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fry near the northern limit of the oyster’s range, and as there are no 
unusual enemies to the tiny free-swimming embryos, they pass 
through their development in vast numbers and set on every available 
suitable body exposed to the water, the shells of the planted stock 
being no exception. 

Under such conditions, however carefully the seed may have been 
culled into singles and small clusters, each becomes a center of attach- 
ment for new growth, and there is soon produced a bunch of oysters, 
none of which has room to grow into good shape, as a planted oyster 
should in order to bring the price necessary to pay for the expense of 
planting. Not only are the oysters so produced inferior in shape, but 
they are invariably poor in quality, as the conditions under which 
they grow are such that they are unable to get the proper amount of 
nutriment for the same reasons causing the impoverishment of the 
food supply of oysters on the natural beds. 

The difficulties recounted appear to be insuperable under the con- 
ditions at present obtaining. In places where currents slacken and 
silt deposits the difficulty with the set on the old oysters would be 
somewhat reduced but not overcome, for the rapid production of new 
shell characteristic of the region would continually supply clean ma- 
terial on which the spat could settle. Moreover, in such locations the 
poverty of food would almost invariably be accentuated. 

Under the circumstances the best thing which could happen to the 
oyster fishery would be the very material or even drastic depletion of 
every oyster bed in the bay. If they contained one-fifth or, perhaps 
better, one-tenth of their present content, they would produce more 
marketable oysters than they do at present. According to the data 
adduced in this report, they contained in the season 1912-13 about 
eight times the quantity of large oysters which were marketed from 
the beds of the entire State in the preceding year and a corresponding 
surplus of young oysters. Here is a case in which the principles of 
true conservation demand destruction rather than preservation, and 
cull laws and other measures designed to protect the natural beds 
would work harm rather than good. Some efficient oyster enemies 
would be a blessing, provided, of course, that their ravages could be 
repressed at the critical time when their work had progressed to the 
proper point. 

As has been pointed out in several places in this report, the con- 
ditions are unusual and the only practical suggestion which the 
authors have to offer is that those desiring to engage in oyster culture 
take the oysters from the reefs without regard to size, break up the 
clusters and plant them in some other region where oysters are not 
abundant. Possibly the more open waters of Matagorda Bay might 
be utilized for this purpose, but we are not informed as to the suita- 
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bility of the bottoms there, and there may be difficulties due to other 
conditions. 

In any event, we do not recommend oyster culture in Lavaca Bay 
so long as the present dense oyster population is maintained. 


RESUME, CONCLUSIONS, AND RECOMMENDATIONS. 


The following is a synopsis of the results of the survey detailed in 
the foregoing report, with the conclusions and recommendations 
based on them: 

1. The survey covered the entire area of Lavaca Bay, approxi- 
_ mately 38,103 acres, or nearly 60 square miles. 

2. The area covered by oyster beds was found to be 6,853 acres, 
about 18 per cent of the entire bay. Of this, about 6,571 acres, or 
96 per cent, bore oysters in sufficient quantity to make tonging profit- 
able, provided a market could be found for the product. 

3. It is estimated that during the winter 1912-13 the content of 
these beds was 3,296,881 bushels of oysters over 3 inches long and 
3,125,852 bushels of smaller ones. 

4, Although the quantities of the two classes of oysters were ap- 
proximately equal, the small oysters were in considerable numerical 
preponderance. There is, therefore, no reason to believe that there 
is imminent any decrease in the present population of the beds ex- 
cept as the result of the operation of wholly unforeseen agencies, such 
as extraordinary freshets or the inroads of hosts of oyster enemies. 

5. The beds are, at present, greatly overpopulated, and this, in 
connection with their great extent in comparison with the area of 
the bay, militates against the production of high-grade oysters in 
any considerable quantities. The oyster industry would be bene- 
fited if the oyster population in the-bay could be reduced from one- 
fifth to one-tenth of its present size. For this reason it is recom- 
mended that cull laws and other usual measures to preserve the 
oysters on the natural beds be repealed or otherwise suspended 
until such time as the content of the beds shall be materially reduced. 

6. While there is considerable bottom in Lavaca Bay suitable for 
oyster culture, it is not believed that the industry can be profitably 
pursued until the content of the natural beds is greatly reduced. 
Under present conditions the supply of food is insufficient for the 
proper feeding of the oyster population, and the purposes of oyster 
culture, the production of a superior oyster, can not be achieved. 
The enormous fecundity of the beds, furthermore, makes it difficult 
or impossible to grow oysters of fine shape. Possibly seed oysters 
taken from the reefs could be planted to advantage in Matagorda 
Bay, but lack of information as to the general conditions of that 
body of water causes the suggestion to be made with some hesitancy. 
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U.S. B. F.—Doc 809. PLATE I. 


PLANTED OYSTERS, UPPER BAY, WITH MUSSELS AND BARNACLES. 


(Natural size. ) 


U. S. B. F.— Doc. 809. PEATEs: 


CLUSTER OF NINE MARKETABLE OYSTERS FROM OLD TOWN BED. 


(Three-fifths natural size.) 


U.S. B. F.—Doc. 809, PLATE III. 


1. YOUNG DRILL (THAIS HAMASTOMA VAR, FLORIDANA). 


(Natural size. ) 


2. ADULT DRILL (THAIS HAEMASTOMA VAR. FLORIDANA) 


(Natural size.) 


U. S. B. F.—Doc. 809. PLATE IV. 


OYSTER FROM CHAIN BEDS. 


(Natural size.) 
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PLATE V. 
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FROM LAP REEF. 


“SNAPPER” 


(Natural size.) 
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PLATE |. 


STEAMER USED IN MENHADEN FISHERY. 


[THE MENHADEN INDUSTRY OF THE ATLANTIC COAST 


By Ros LEON GREER 


Appendix III to the Report of the U. S. Commissioner 
of Fisheries for 1914 
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History and extent of the menhaden fishery........-...-.-----.------------- 
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THE MENHADEN INDUSIRY OF THE ATLANTIC COAST. 


‘By Ros LEon GREER. 


HISTORY AND EXTENT OF THE MENHADEN FISHERY. 


The taking of menhaden for fertilizing purposes dates back to the 
early settlers who first placed them on their ground as whole fish; 
later, when the value of the oil was discovered, it was extracted by 
placing the fish in casks, covering them with water, and compressing 
with weighted boards. In this process, the fish soon became putre- 
fied, the oil cells disintegrated, and the oil floated to the surface and 
was skimmed off from time to time. The first process of cooking was 
by the use of kettles in which the fish were boiled; the mass was then 
placed in casks and treated as above, with the result that much more 
oil was secured than before. The residue was then used as fertilizer. 

The next advancement in the industry, which had been of little 
importance up to this time, was when steam cooking superseded the 
use of the kettles. The first steam factory was established in Rhode 
Island; others were subsequently erected on Shelter Island, N. Y., 
and in Connecticut and Maine. In December, 1866, the steamer 
Ranger, hailing from Greenport, N. Y., was sent to Virginia. She 
was equipped with the necessary apparatus for cooking the fish and 
extracting the oil on board, and so far as is known was the first floating 
factory. The fish were caught in purse seines operated from sailing 
vessels. She remained there only about 11 days during that year, 
but returned each of the two succeeding years. The first factories 
built in Virginia were established by northern companies in 1868; one 
was on Tanners Creek and another on Back River, though it was not 
until the following year that the work was taken up at Reedville, in 
Northumberland County, which place is now the most important 
fish-scrap center on the coast. The first menhaden factory in North 
Carolina was built on Harkers Island, in Core Sound, in 1865. 

During the year 1912 there were 48 menhaden factories on the 
Atlantic coast, having a total valuation of $3,625,983, distributed by 
States as follows: Maine, 1; Connecticut, 2; New York, 5, including 
one floating factory; New Jersey, 5; Delaware, 2; Maryland, 1; 
Virginia, 19; North Carolina, 12; and Florida, 1. The vessels engaged 
in fishing for menhaden for these factories numbered 147, valued at 
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$3,456,792; the total net tonnage was 13,566. Of these 118 were 
steamers, valued at $3,303,292, and 29 were gasoline boats, valued 
at $153,500. Two hundred and seventy-four purse seines, valued at 
$271,000, and 386 seine and striker boats, valued at $83,135, were 
used. The number of persons employed in and about the factories was 
2,159, their salaries and wages for the year amounting to $560,834; 
the number of fishermen engaged was 3,735, and their wages 
amounted to $1,018,150. The total number of menhaden utilized 
was 1,061,843,750, which yielded 6,651,203 gallons of oil, valued at 
$1,551,990, and 88,520 tons of scrap, valued at $2,138,165. 

The degree of success attending this important fishery, which is 
prosecuted annually, varies greatly; the number caught and also the 
fatness of the fish is much greater some years than others; conse- 
quently, similar catches do not always yield similar quantities of oil. 
The catch of 1911 was probably one of the largest ever known and 
the large dividends paid that year gave the industry such an impetus 
that four new factories were established during that season and eight 
in 1912; in addition to these, four new ones were being operated in 1913 
and two others were under construction. It may be incidentally stated 
that the fishing during the season of 1913 was practically a failure, at 
least two of the factories having been forced into receivers’ hands. 
Despite this increase in the number of factories during the last three 
years, there are not now as many as have been operated during some 
previous years. But when it is considered that the present-day 
plants are so much larger and the modern equipment so greatly 
facilitates the handling of the fish, the possibilities are probably 
ereater to-day than ever before. 


FACTORIES. 


A menhaden factory should be within a few hours’ run of the fishing 
grounds and also on deep water, to avoid the necessity of building a 
long wharf to reach from the plant to a channel of sufficient depth to 
float the steamers, many of which have considerable draft. This, 
however, is not always possible; one factory has a wharf 1,100 feet 
long, and at another place the entire plant is built over the water. 
The elevator or other device for removing the fish from the hold of 
the steamer and the device for measuring the fish are always placed 
on the outer end of the wharf; the ‘‘raw box”’ may be either on the 
wharf immediately back of the elevator or on the other end near the 
factory. 

The chief desire in drawing plans for the building is to have the 
machinery so arranged as to facilitate the handling of the fish, and 
for this reason the most of the buildings have twostories. The cooker 
is generally on the ground floor quite close to the raw box; in some 
plants it is not in the building but is placed on the outside with only 
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a roof to protect it from the weather. The presses are generally 
placed on the second floor and the oil tanks are at a lower level, so 
that the oil and water flowing from the presses reach them without 
the use of a pump; these tanks are frequently found on the outside 
of the building with no covering, though in most of the northern plants 
they are under roof. The drier is on the ground floor, either in the 
building or under a shed. The equipment of the average factory, 
therefore, consists of an elevator, measuring device, raw box, cooker, 
press, drier, and oil tanks, with the necessary bucket, chain, or screw 
conveyors for moving the material from one part of the plant to 
another. 

The power of the boilers and engines naturally depends upon the 
equipment of the factory; two 125-horsepower boilers, costing about 
$1,500 each, are sufficient for a plant having one cooker, two presses, 
and one drier; the cost of the entire equipment of such a plant is 
approximately $24,000 and the capacity is about 600,000 fish in a 
day of 12 hours. The largest factory on the coast has a daily capacity 
of about two and a half millions of fish and employs upward of 200 
men. 

In addition to the main factory there are several other buildings 
set apart; these include the office, the ‘‘scrap room,’ in which the 
scrap is bagged and stored until such time as it is to be shipped, the 
mess house, and the sleeping quarters for the men. Some of the 
factories built durmg recent years have cement floors, this material 
having found favor among the operators because it is more durable 
and also more easily kept clean than wood; and many of them are 
lighted by electricity generated on the premises, one having installed, 
in addition to a plant for lighting, electric motors for operating the 


machinery. 
VESSELS. 


In the early days of menhaden fishing the vessels were all schooners 
and sloops; steamers were introduced some time during the seventies, 
but the sailboats were also employed for a number of years after the 
advent of the steamers. The present-day steamers are built some- 
what on the tug model, with an extra high bow, which serves a two- 
fold purpose, that of rendermg them more seaworthy and giving the 
pilot the advantage of a much greater scope of the sea. The quarters 
are forward and the engine, boilers, and bunkers toward the stern, 
leaving the hold in the middle of the boat where the deck is low so 
as to facilitate the transfer of the fish from the net. The auxiliary 
schooners, which are all owned in North Carolina, with the exception 
of two in New Jersey and one in Maryland, have practically the same 
arrangement. While the total number of vessels now employed in 
this industry is not as great as some previous reports have shown, the 
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fact that they are now all propelled by steam ov gasoline gives them 
a great advantage over the sailing craft formerly used. They can go 
farther in search of the fish and can return to the factory very much 
more quickly when a load is secured and are not so often delayed by 
inclement weather. Many of the steamers now in use are lighted by 
electricity and also have searchlights and are modern in every detail. 
The largest one in use during 1912 has a capacity of over a million 
fish, but a larger one was built in 1913 at a cost of $100,000 and with 
a capacity of at least one and one-half million fish. The largest gaso- 
line boat fishing for menhaden has a capacity of 400,000 fish and is 
owned in New Jersey. ‘Twenty-seven new steamers were built in 
1911 and 1912 and several new ones were in course of construction in 
1913. It is seen from the above figures that the Chesapeake region 
leads in both the number of factories and the number of steamers in 
use. 
PURSE AND STRIKER BOATS. 


The purse or seine boats must necessarily be built very strong to 
withstand the great strain to which they are subjected; they fre- 
quently put out in rough seas, and there is also considerable stram 
when handling the seine. Cedar is mostly used in their construction, 
for both the planking and the ceiling. In the stern a platform meas- 
uring about 3 feet fore and aft is built 10 inches below the gunwale; 
upon this the captain stands to direct the movements of the boat; a 
similar platform is in the bow and upon this stands the man who 
handles the cork line when pursing the net. There is also a platform 
or floor in the bottom of the boat. There are four thwarts, three of 
which are forward and the fourth immediately forward of the after 
platform referred to above; the intervening space is for stowing the 
seine. The stern of these boats is built about 2 inches higher than 
the bow so that they may be properly balanced when the seine, most 
of the weight of which is toward the stern, is aboard. The dimensions 
are as follows: Length, 28 to 33 feet, though the preferable length is 
32 feet; beam, 6 to 7 feet; depth, 2 feet to 2 feet 10 inches snide 
The cost ranges from $275 to $400. 

The striker boats are Saaok small rowboats, carvel built, with a 
sharp bow and square stern. They are about 12 feet long, 45 feet 
beam, and 1 foot 9 inches deep amidships. The striker usually stands 
when rowing, on a small platform in the bottom of the boat. The 
cost of these boats is $100 to $120. 


FISHING APPARATUS. 


By far the greater portion of menhaden handled at the factories is 
caught in purse seines, about 98.7 per cent of the entire catch of the 
year 1912 being taken with that form of apparatus; the greater part 
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of the rest was taken in pound nets fished in Raritan Bay, N. J., and 
converted into scrap at a factory located at Port Monmouth, in the 
same State. Some were also caught in pound nets in New York and 
Virginia. Only one factory, one of the smaller ones in North Caro- 
lina and probably the smallest on the entire coast, depends entirely 
on the shore fisheries for its supply of fish; their apparatus consists 
of gill nets 175 to 200 yards long, 5 feet deep, with 13-inch mesh. 
They are fished from small sailboats having a capacity of about 7,000 
fish each and carrying one man each. 

The purse seines in general use are about 135 to 200 fathoms long, 
9 to 10 fathoms deep, with 1?-inch mesh; the size of the twine used for 
knitting them varies in the different parts according to the tension to 
be applied, the heaviest being in that part called the “bunt” for the 
reason that it bears practically all the weight of the fish when. the 
seine is pursed; this consists of a square of 400 to 500 meshes in the 
center of the net and it is made of no. 15 and no. 18 cotton twine. 
The other parts of the net are made of no. 20-9 and no. 20-12 twine. 
The cork and ring lines at the top and bottom, respectively, are both 
no. 12 thread, right; there are two additional lines, no. 9 thread, left, 
to which the seine is hung. These run parallel to the cork and ring 
lines the entire length of the net and are lashed to these lines at 
regular intervals. 

The four lines indicated above are all manila rope. The purse line 
is no. 36 thread, Russian hemp, about 150 fathoms long. The brass 
rings through which the purse line passes are 4 inches diameter, 
weigh 14 pounds, and cost 50 cents each; these are suspended from 
the lower line on beckets or loops each 6 to 12 inches long and 34 to 5 
fathoms apart. The final rings are placed about 10 fathoms from the 
ends of the net. In order that the center of the net may be located, 
the “ring” placed at that point is shaped more like a stirrup, so that it 
may easily be distinguished from the others. The corks vary in size 
from 3 to 44 inches in diameter, the larger ones being placed at and 
near the center of the seine in bunches of three or four quite close 
together, so arranged because the greatest weight is on that part 
when the net is pursed; the smaller corks are toward the ends of the 
net and placed farther apart than the others. From 2,200 to 3,200 
corks, costing from $30 to $45 per thousand, are used on a purse seine. 
The beckets, to which the ‘“‘hank”’ lines on the gunwale of the steamer 
are made fast for the purpose of holding the net close to the vessel 
when the fish are being transferred, are arranged along the top of the 
net at the center of the bunt at intervals of about 2 feet; there are 20 
to 24 beckets, each about 1 foot long. To prevent rotting, the top 
and bottom lines are tarred, but the purse line is not so treated, 
because it would become too stiff and consequently difficult to handle; 
for the same reason the net is tarred but once, and that when new. 
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The subsequent treatment for its preservation consists of a pickling 
process as follows: After the day’s fishing is done, about 4 bushels of 
coarse salt are sprinkled over each ‘‘arm”’ of the seine as it lies in the 
seine boats; 12 to 15 buckets of sea water are then poured over each 
arm, and as that collects in the bottom of the boats it is pumped into 
buckets and poured over the twine—the same water, or brine, as it 
has now become, being used over and over until 75 to 100 bucketfuls 
have been poured; this is repeated in the morning and perhaps sey- 
eral times during the day, if the net has not been put overboard and 
so much sea water taken aboard with it that the ‘‘pickle”’ is too much 
diluted to be of further service. 

When the twine is very slimy, as is frequently the case after a haul 
has been made, it is washed by a stream of water from the fire hose on 
the steamer. The cost of a seine completely rigged for fishing is about 
$1,000; and they are seldom used more than one season. The “‘long 
tom”? is simply a large piece of lead with flat bottom and rounded top, 
weighing about 300 pounds, which is placed upon the purse line by 
the use of two snatch blocks which are fixed in its sides and dropped 
overboard after the net has all been paid out, to hold the ends of the 
net before it has been pursed. An eyebolt is fixed in the top of 
the tom for the attachment of a line used for the purpose of hauling 
the weight back into the boat. The cost of a tom is about $30. 


SEASON AND FISHING GROUNDS. 


As the menhaden is a migratory fish, the season naturally differs 
on various parts of the coast; the location of the factories governs 
to some extent the range covered by the fishing steamers, it being 
desirable to remain close enough to their respective factories to run in 
and discharge their fish before they putrefy; but the steamers some- 
times get so far away that they find it advantageous to sell their catch 
to some other factory. As the fish appear to seek the coast the 
steamers seldom go more than 10 or 15 miles out to sea. While men- 
haden occur in Florida throughout the year, the bulk of the catch is 
taken from April 1 to November 1. The small catch in winter, 
according to the fishermen, is owing to the fact that the fish seldom 
appear at the surface of the water during that season. The steam- 
ers fishing in Florida seldom go farther than 10 or 15 miles north 
or south from the mouth of the St. Johns River. Some fishing is 
also done in that river and Nassau Sound, but the catch in those 
waters is inconsiderable. The spring and fall ‘runs’ determine the 
season for the North Carolina fishermen; the northward move- 
ment generally ends about June 15 to 20 and very little fishing is 
done from that time until the schools reappear southbound during 
late September or early October. The bulk of the catch taken by 
the boats from this State is from outside waters, generally from Cape 
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Fear to Ocracoke Inlet; some are also caught in Core Sound. The 
steamers hailing from Chesapeake Bay region generally begin opera- 
tions the first or second week in May; the work is chiefly at sea from 
the beginning of the season until the first of July, and during that 
month and throughout August and September practically all the 
fishing is done in the bay, from which it is estimated that fully 75 per 
cent of the entire catch is taken. From September until the close of 
the season, which is usually November 10 to 15, the vessels go oytside 
again. The range covered by the Virginia vessels is from Cape Hat- 
teras on the south to Sandy Hook on the north. The season and 
fishing grounds for the Delaware and New Jersey steamers is practi- 
cally the same as that given for those from Virginia, except that they 
are excluded from Chesapeake Bay. The New York and Connecti- 
cut menhaden fishermen have a shorter season and their range differs 
in that they seldom go farther south than the Virginia capes; their 
northern limit is rarely extended beyond Boston Bay, though the 
northern limit of migration of the menhaden is the Bay of Fundy, but 
they are not found in sufficient number to warrant going farther than 
is here stated. Schools of menhaden were reported in Casco Bay a 
few years ago but very few were caught. Some are also caught in 
Long Island Sound, Vineyard Sound, and Gardiners Bay. 


FISHING METHODS. 


The time of the steamer’s departure from the factory depends 
chiefly upon the running distance to the fishing grounds; they are 
usually in readiness and off by 4 o’clock in the morning, though they 
frequently go earlier. It is the general belief among the fishermen 
that the early morning is the best time for fishing. Very little atten- 
tion need be given to the tides when fishing offshore, but in inside 
waters the tide is often so strong as to render the handling of the’ 
seine difficult, and better results are obtained when working on slack 
water. As soon as the fishing grounds are reached the captain and 
the mate repair to the ‘‘crow’s nest”’ at the mast, from which point of 
vantage they survey the surrounding waters to locate the fish, an 
experienced eye readily distinguishing the reddish hue which indi- 
cates their presence. When a school is sighted, those aloft rapidly 
descend and prepare to “lower away”’ the seine boats; the striker 
drops off in advance and rows toward the fish to keep trace of them 
and indicate to the captain, by signals made with an oar, the direction 
in which they are moving. The captain is in charge of one of the 
boats and the mate directs the movements of the other. 

At the opportune time the seine, one-half of which is stowed in each 
boat, is thrown out by the “seine setters,’ the oarsmen rapidly row- 
ing in a circular direction in order that they may surround the fish; 
the striker in the meantime has taken a position on the opposite side 
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of the school and by splashing the water with an oar endeavors to 
prevent their escape. When the two boats meet a large hook at- 
tached to a line made fast to the bow of the mate’s boat is caught 
under the center thwart of the captain’s boat to prevent them drift- 
ing apart. The tom is then dropped overboard and the men begin 
hauling both ends of the purse line through two snatch blocks which 
are attached to an upright iron support about 18 inches high called 
the ‘“‘crane’”’ and which is fitted in the port gunwale of the captain’s 
boat about 10 feet from the bow; the line is carried directly across to 
two snatch blocks hung to-the starboard gunwale, the one end continu- 
ing on toward the stern and through another block attached to the 
same gunwale and the other end going to the men in the mate’s boat. 
The ends of the net are hauled into the boats as itis bemg pursed and 
arranged in an orderly manner so as to be in readiness for the next 
set; when the rings are all in, the tom line is placed in one of the blocks 
on the crane and the tom hauled aboard. The hook referred to above 
as holding the boats together is then released and the bows are lashed 
together. 

It is sometimes necessary for the striker to tend the cork line to 
guard against its being submerged when the fish are all in the bunt of 
the net. When all is in readiness the captain signals to the pilot to 
bring the steamer alongside for the purpose of transferring the fish to 
the vessel hold. The hanks, which hang along the gunwale, are made 
fast to the beckets on the bunt of the seine so as to hold it close to 
the vessel, and the bailing begins. The bailing net is simply a bag 
4 feet deep, made of cotton twine and hung to a circular frame about 
4 feet in diameter, made of 1-inch iron; it has a wooden handle approxi- 
mately 12 feet long. The net is suspended from a boom hung to the 
mast directly over the hold and so arranged as to swing back and 
forth; it is raised by a small engine placed on the deck a little aft of 
amidships. The fish are dumped by means of a line attached to the 
bottom of the net and passing through a block hung to the boom 
above. ‘Two other lines attached to the rim of the net, one held by 
aman standing on the deck of the steamer and the other by a man in 
one of the seine boats, are designed to assist in guiding the net as it is 
raised and lowered. The handle is controlled by a man standing on 
the deck along the gunwale. 

It is possible to handle fish at the rate of a half million an hour with 
this net. When a set is made and the seine found to be empty when 
pursed it is said to be a ‘‘stab”; when they begin paying out the net 
and the fish are seen to disappear before it is all out, it is a ‘‘pull- 
back.” The usual time required for making a set and pursing the 
seine is 30 to 40 minutes. 

No fishing is done at night; the steamers always make some harbor, 
preferably their home port, but if too far from that they run in to 
some place more convenient, 
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CAPTURE OF EDIBLE FISH. 


Much has been said during past years regarding the use of edible 
fish taken in the menhaden nets for the manufacture of fish scrap. 
That the number of such fish actually taken in purse seines with the 
menhaden is, however, too inconsiderable for discussion seems to be 
conclusively shown. While the menhaden are being taken aboard the 
steamer the cook usually stands over the hold with a long pole, in the 
end of which is a hook, for the purpose of removing the edible fish 
which are wanted for ip ship’s mess; his keen eye misses few mack- 
erel, trout, etc., but even with this vigilance he does not secure 
enough to provide food for the crew. The writer spent a day on one 
of the largest steamers owned in Virginia, and in a total catch of 
240,000 menhaden for the day there were only 8 mackerel and 10 
bluefish. At times, however, the vessels may strike a school of some 
edible species and carry them to market; it is probably safe to say that 
such fish are never converted into scrap. The Virginia captains have 
explicit instructions to avoid taking food fish, and an instance is on 
record of one of the most proficient captains in the business being 
dismissed for disobeying the order. 

Considerable quantities of alewives, caught in pound nets fished in 
Chesapeake Bay and tributaries, are sold to the menhaden factories 
located at various points on the bay; the nets are fished primarily for 
the purpose of supplying the alewife packing houses, but the catch is 
frequently greater than the capacity of the houses and the fishermen 
appeal to the menhaden factories to send their steamers to take the 
surplus fish off their hands. This custom prevails especially about 
the head of the bay in Maryland waters, where the catch of the 
pound nets includes Not only alewives but many perch which are too 
small to be marketed. 

The argument offered in defense of this is that inasmuch as the fish 
are trapped and die in the nets it is better to sell them to be converted 
into fertilizer, and thus serve the farmer and consumers generally, 
than to pollute the water by throwing them overboard. Despite the 
claim by the factory owners who send steamers after these fish that 
they do so at a loss and would rather not be troubled with them, 
and that they would welcome legislation prohibiting handling them, 
there seems to be a spirit of jealousy among them, and when the first 
steamer goes others usually follow. An additional and very strong 
argument against this practice is the storm of protest and condemna- 
tion brought upon the menhaden factories by various persons, who 
gain an undue impression of the number of edible fish that are made 
into scrap. 

Large quantities of alewife cuttings from the packing houses are 
utilized at the menhaden factories, but it was impossible to secure 
definite data regarding the amount, as it is not kept separate from the 
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alewives and perch handled; neither is the oil and scrap thus derived 
kept separate from that made from the menhaden. It has been stated, 
however, that the major portion of what is shown in the bulletin as 
‘“‘serap fish and alewife cuttings”? was the latter. Some sea robins, 
swellfish, and skates are taken in pound nets fished near Promised 
Land, N. Y., and sold to menhaden factories at that place; they are 
called ‘‘evilfish”’ and are not regarded as being edible, though the fish- 
ermen sometimes ‘‘saddle” the skates by removing the pectoral fins, 
which are sent to Fulton Market, New York, where they are sold 
chiefly to the foreign trade. These fish are not especially desired at 
the factories, for several reasons; they are not caught in sufficient 
quantities to render handling them remunerative; they produce very 
little oil, and they do not pass freely through the modern machinery 
because of the bone in the sea robins and the cartilaginous character 
of the skates, which when cooked become so viscous that they stick 
in the presses. _ 

No special effort is made by the fishermen of the Atlantic coast to 
catch dogfish, but many are taken on the trawl lines and thrown 
overboard; it has been suggested that it might be profitable for the 
menhaden factories to work them up into scrap, but considering the 
number of fish required for making a ton of scrap and the price re- 
ceived for the latter it is doubtful if the factories could afford to pay 
the fishermen enough to render it remunerative. 

Very little is known by the menhaden factory operators about 
handling dogfish and other sharks and the machinery as now used 
is not adapted to this purpose. Some sharks are caught in the purse 
seines fished in Florida waters, chiefly during the months of May and 
June. They are not cooked nor cut into smallgpieces, but the whole 
shark is thrown on the acidulated scrap heap, where the action of 
the acid will in time disintegrate it. 


UNLOADING AND WEIGHING OR MEASURING. 


In former years the fish were all removed from the vessel hold by 
means of tubs each having a capacity of 500 fish. While this method 
is now regarded as antiquated, it is yet in use in a few of the smaller 
factories. The tubs are filled by hand and raised by means of a block 
and tackle and the fish are dumped into bins or small cars which 
convey them to the factory. All the larger and _ best-equipped 
factories now use a bucket elevator for removing the fish from the 
vessel. This is very similar to that in use in grain elevators and has 
proved very satisfactory in fish factories. The elevator is so arranged 
that it may be lowered into the hold of the vessel, where the fish are 
fed into it by the “fish gang,” consisting of four or more men, and 
carried up to the weighing or measuring device. One of these eleva- 
tors can handle 1,000 barrels of fish in an hour with an engine of 
20 to 25 horsepower. 
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The measuring device found in most of the plants is shaped like a 
cylinder and mounted so as to revolve on an axis. It is divided into 
four segments, each of which has a space of 22,000 cubic inches, and 
will accommodate a bulk of fish which is taken arbitrarily as 1,000 in 
number; this is based on the standard measurement of 22 cubic 
inches for one, or 22,000 cubic inches for 1,000 menhaden. The num- 
ber of fish to each 22,000 cubic inches naturally varies with their 
size. When one segment is filled the cylinder revolves and dumps 
the fish and the next segment is brought into place to be filled. 

Another form consists of two weighing hoppers, with a dial indi- 
cator of 1 ton capacity. When one hopper has received the required 
weight of fish they are diverted into the other by means of an 
apron-like device which is shifted by a lever worked by the man in 
charge of the elevator house. Two of the factories have recently 
installed conveying weighers which are similar in construction to the 
ordinary platform scales; the track on which the belt which carries 
the fish moves is suspended from the weighing levers, which with the 
integrator are inclosed in a sheet-iron case. The fish are dumped 
from the measuring device into a conveyor, usually of the bucket 
type, which carries them either directly to the cooker or to the “raw 
box” or bin in which they are stored until such time as they can 
be used. These bins are all about the same depth, 10 to 12 feet, but 
vary in length and breadth according to the capacity of the plant 
and the number of steamers employed. The largest one in use is 
about 25 feet wide and 225 feet long. The floor slants toward the 
middle, where a conveyor moves ina close box with a covering which 
may be removed in sections when the fish are to be taken from the 
bin and conveyed to the cooker. 


COOKING. 


The fish are generally cooked at night as soon as the steamers 
reach port and discharge their catch. It is desirable to cook them as 
soon after they are taken from the water as possible, because they 
putrefy quite rapidly and are so much more difficult to handle in that 
condition. Cooking has the effect of breaking up the fat cells or sacs 
and permitting a ready liberation of the oil. The continuous steam 
cookers have gradually displaced the old-style cooking vats from 
year to year until the latter have been almost tliminated—North 
Carolina being the only place where they are now in use—and it is 
probable that they will be supplanted there by the modern apparatus 
if the business is sufficiently lucrative to justify the expenditure. 
The old style consists of the simple process of cooking the fish in vats 
or tanks having false bottoms beneath which are placed perforated 
steam pipes; the vats contain a sufficient quantity of water to cover 
the fish. The water is heated before the fish are put into it, the usual 
time for cooking the fish in these tanks being about 20 minutes. In 
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one of the factories of North Carolina the antiquated method of 
making a fire under the vat still prevails; the vats are made of wood, 
with iron bottoms. 

The modern cookers are of the direct-steam type and operated 
continuously. The fish are fed through a hopper-like entrance into 
a steel shell or cylinder of varying lengths and diameters. A cooker 
finding much favor among the operators of menhaden factories is 
40 feet long and 2 feet in diameter; a shaft, the diameter of which 
varies with that of the cylinder from 3 inches to 44 inches, passes 
through the center from end to end and is provided with flights so 
arranged as to act as a conveyor and keep the fish moving toward 
the discharge end. Thirty-six iron feed pipes, each three-eighths of 
an inch in diameter, enter the shell on each side quite near the bottom 
at intervals of 1 foot; this arrangement insures a complete circulation 
of the steam through the fish as they are passed through the cylinder. 
Attached to the discharge end, a little lower than the main cylinder, 
and either at right angle or parallel to the same, is a smaller shell 
about 8 feet long and 1 foot in diameter, which is designed to prevent 
the steam from escaping. The mass of cooked fish drops into this 
after passing through the cooker and is carried through by a screw 
conveyor. This is probably the most effective form of this apparatus, 
as the steam is more thoroughly distributed by being introduced be- 
neath. Other types in use differ chiefly in the manner of admitting 
the steam. In one form it is admitted through a hollow shaft 6 
inches in diameter along which at intervals of 16 inches are arranged 
sets of radial pipes screwed into the shaft at equal intervals around 
its entire circumference. These are simply sections of 1-inch iron 
piping, each 8 inches long. They are closed at the end, but each has 
three perforations through which the steam escapes to the chamber. 
These also serve as flights to move the fish toward the discharge end 
of the cylinder. Another type used in a number of factories feeds 
the steam through perforations in the shaft, which is fitted with flights 
which are simply solid pieces of iron. 


PRESSING. 


While the old-style curbs and hydraulic presses have been displaced 
to a considerable extent by the modern screw presses, they are yet in 
use ina sufficient number of factories to justify some description of 
them; in some of the plants they have been retained after the insta!- 
lation of screw presses, to be used in case the latter should be disabled 
or in any other emergency that may arise. Many of the operators 
prefer them to the modern apparatus because the screw press gives 
such a great pressure that quantities of fleshy matter are forced out 
with the oil and water, with the result that the separation of these in 
the oil room is rendered more difficult and the amount of scrap made is 
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lessened. This is especially true when the fish have become decom- 
posed. It has been claimed that the use of the curbs yields fully 10 
tons more of scrap from a million of fish than the screw presses. The 
mass of fish drops from the cooker to a screw conveyor, which feeds 
it to a bucket conveyor to be carried to the second floor, where it 
passes to a second screw conveyor extending through the center of 
the room over the draining tanks; the box containing this conveyor 
is provided with troughs through which the mass drops to the tanks, 
where it remains over night, during which time a considerable quan- 
tity of the oil and water drains off and is carried through troughs to 
the oil tanks. 

In the morning the men get into the draining tanks and throw the 
cooked mass over into the curbs, using a large fork, the tines of which 
are close enough to retain the solid matter and yet permit a portion 
of the oil and water to run through. The most common form of curb 
now in use is a cylindrical tub provided with four wheels, about 20 
inches in diameter, so as to run on a tramway which is built alongside 
the draining tanks; the tub is 40 inches deep, 35 inches diameter at 
the top, and slightly wider at the bottom; it is constructed of 100 
beveled iron staves, three-eighths inch thick, seven-eighths inch 
wide on the outer side, and slightly wider on the inner side, with 
sufficient space left between the staves to permit the escape of the 
oil and water. The staves are securely riveted to heavy iron bands 
which encircle them, and every tenth stave widens from the center 
toward the lower end, thus giving the curb an increased width at the 
bottom so that the hard cake remaining after the pressure is relaxed 
can be more easily expelled. A hollow core, about 12 inches in 
diameter and 33 inches long, fits in the center of the curb; this is made 
of staves similar to those already described and has a rounded top 
of iron in the center of which is an eyebolt; a hook which may be 
attached to a chain working in a pulley suspended from above, or to 
a piece of wood which is laid across the top of the curb, is caught in 
this eyebolt when the pressed mass is released, to prevent the core 
dropping. The bottom of the curb is simply a piece of heavy sheet 
iron attached to the lower band of the curb by means of a loose-pin 
hinge; the opposite side of the bottom is held in place by a lathe 
which is opened by a lever when the curb is to be emptied, permitting 
the bottom to swing. The curb is attached, by means of stays on 
one of the iron bands referred to above, to a square frame of } inch 
by 24 inch iron, which is built about it; this frame also serves as the 
axles, and the epoedibe on which the ahr nerowey are bolted to it 
at the corners. 

When the curb is filled it is run on the railway to a point under a 
stationary head which fits closely inside the curb; as the latter is 
slowly raised by a powerful hydraulic press the fish are pressed 


18 MENHADEN INDUSTRY OF THE ATLANTIC COAST. 


against the head and the remaining oil and water forced out between 
the staves. The oil and water are prevented from spattering over 
the workmen when the pressure is applied by shields of metal or 
other material built around the curb, and as it is forced out it runs 
through troughs to the oil room. When the pressure is relaxed, 
the curb slowly descends to its former position on the rails and is 
pushed from beneath the head and the bottom released by the lever 
referred to above. The core is beld, as has been stated above, and 
the pressed mass of fish drops through an opening in the floor to the 
room below. Another form of curb differing slightly in construction 
from the one just described is in use in some of the plants. The iron 
bands surrounding it are fitted with latches, which open to release the 
hard cake remaining after the pressing, and the diameter of the 
cylinder is the same from top to bottom. 


SCREW PRESS. 


When the screw press is used the digested fish are conveyed 
directly from the cooker to the press, thus eliminating the draining 
tanks referred to as being used in connection with the curbs and 
effecting a saving in time and labor. The modern screw press 
consists of a horizontal tapered screw built up on a hollow shaft 
fitting closely and rotating in a similarly tapered steel-slatted curb 
with a hopper-shaped entrance 15 by 29 inches in size, into which 
the fish are fed from the conveyor. <A section of the top of the curb 
may be removed, should the shaft or screw require repairing or 
cleaning. The pressure is caused by a gradual decrease in the 
size of the screw and curb, and the material must move toward the 
small end of the press as the screw turns; it can not turn with the 
screw nor slip on the curb. The hollow shaft is provided with 
perforations through which steam may be introduced directly into 
the material while it is being pressed; this is a decided advantage, 
in that it keeps the material hot and soft, a condition which permits 
a more thorough separation of the liquid from the solid matter. 
The drainage is both internal and external, the drainage space 
between the slats of the curb being supplemented by the drainage 
holes in the shaft. 

One form of screw press is 18 feet long, or 23 feet including frame 
and gearing, has a capacity of 80,000 to 100,000 fish per hour, and 
costs $5,000. Another is 12 feet long, or 17 feet including frame 
and gearing, with a capacity of about 40,000 fish per hour, and costs 
$3,500. The larger press requires a 50-horsepower engine, and the 
smaller one may be operated with an engine of 35 horsepower. 
Another press very similar to the above is fitted with a cone capable 
of longitudinal adjustment on the hollow shaft and rotating with 
tbe same. The opening through which the pressed fish are discharged 
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is controlled by this cone and the pressure apphed to the material 
while in the press is thus regulated. The oil and water collect 
beneath the press on the floor, which is made of concrete in many 
of the factories, and runs through troughs or pipes to the oil tanks 
‘for further treatment. According to the information available, there 
are 4 pounds of oil, 46 pounds of water, and 50 pounds of scrap in 
100 pounds of the material as it leaves the press. 


DRYING. 


Under the old method of drying, the scrap is spread on a plat- 
form made of closely fitting boards or concrete, where it is exposed 
to the sun and air, two or three days usually being sufficient time for 
this form of drying when the weather is favorable. The scrap is 
turned over or stirred frequently so that it may all become thoroughly 
dried; the instrument used for this purpose is usually a wood-tooth 
harrow drawn by a horse. In the event of rain and at night, as 
protection from the dew, the scrap is collected into heaps and covered 
with tarpaulin. 

The hot-air drier is now almost universally used in menhaden 
factories. At some few points, because of the strenuous protest of 
summer residents against the disagreeable odor emitted by the hot- 
air drier, the scrap is treated with crude sulphuric acid and sold as 
‘“‘acidulated scrap’’; or in some cases it is dried during the winter 
after the departure of the summer residents. The acid is usually 
applied as the scrap is being conveyed to the shed in which the 
acidulated scrap is stored; it may flow in a small stream from a 
Jead-lined tank set near by, or may be poured from a dipper by a 
man standing near the conveyor box. The estimated quantity used 
is 1 to 14 gallons to 500 pounds of scrap. The acid dissolves the bone 
and also preserves the scrap by preventing the development of flies 
and other insects. . 

The pressed fish remains on the floor of the room below the press- 
room, where it is deposited after leaving the presses, until the follow- 
ing morning, when it is shoveled to a conveyor, usually of the chain 
type with wood flights placed at intervals of about 2 feet, and car- 
ried to the hopper of the drier. The drier is generally set under a 
shed built apart from the main factory building as a precaution 
against setting fire to the building should the intense heat in the 
drier fire the scrap. The direct-heat rotary drier is a revolving 
cylindrical iron or steel shell of various sizes, through which hot 
furnace gases pass, generally under forced draft produced by a fan 
at the side of the furnace. The cylinder has 12 spiral flights or 
shelves, each 8 inches wide, attached to its inner surface and running 
the entire length; these add to the rigidity of the cylinder and also 
lift the scrap to the highest point of the rotation and shower it 
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through the hot furnace gases. The wet scrap and the gases enter 
the cylinder at the same end, thus giving the wettest scrap the 
advantage of coming in contact with the hottest gases and materially 
economizing both fuel and time. The cylinder is encircled by two 
steel tires, which are securely fastened to it, each resting on a set of 
four steel rollers, which in turn rest on brick foundations. 

The power for rotating the drier is imparted first to these rollers by 
means of a shaft and from them by friction to the tires, or by the use 
of a spur pinion meshing with a large spur-gear ring encircling the 
drier. The brick furnace, which is provided with an automatic 
stoker, consumes about 5 tons of coal a day; its size is 9 by 10 feet, 
and it is built about the front or feed end of the drier, which is set 
about 9 inches higher at this pomt than at the other end, so that the 
trend of the scrap will be toward the lower and discharge end, as- 
sisted, of course, by the forced draft which blows it through as the 
flights referred to above lift it as the cylinder revolves. The lower 
end enters a brick chimney-like chamber 8 feet wide by 12 feet long; 
this serves as an outlet for the hot air and the vapor and also as a 
settling chamber for the dust coming from the dried scrap. A drier, 
54 feet in diameter and 40 feet long, with a capacity of 600,000 fish 
per hour, costs $2,300; one 50 feet long, with a capacity of 80,000 
fish per hour, costs $2,600, exclusive of the brickwork of the furnace 
and chimney, which costs about $350, and an engine of about 25 
horsepower to run it. It is necessary to give close attention during 
the operation of the hot-air drier in order to guard against burning 
the scrap by having too much heat and also to keep heat enough to 
dry it thoroughly. It is sometimes necessary to run it through the 
second time if the first passage is too rapid. The scrap dried by this 
process is much darker in color than that dried on platforms, no 
doubt because it is somewhat scorched by the intense heat of the 
furnace. 

The scrap drops from the drier into a screw conveyor, which passes 
through the wall of the chimney, and is taken up by a chain conveyor 
to be carried to the scrap room. ‘The box in which this conveyor 
moves is usually placed close under the roof of the building and is 
provided with traps or slides which may be drawn and the scrap 
deposited in any part of the room desired. Twelve thousand to 
fifteen thousand fish will make 1 ton of scrap; the quantity made 
from one million fish varies from 75 to 85 tons. 

Fish scrap is used almost entirely for fertilizing purposes; a negli- 
gible quantity may be used for chicken feed and as cattle food. The 
major portion is sold to the fertilizer mixing plants at various places, 
a large percentage being handled by the Baltimore dealers. Samples 
are sent to the prospective purchasers, who analyze it and fix the 
price according to the percentage of ammonia contained in it, which 
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‘usually runs 10 to 12 units. Several of the menhaden factories have 

established their own fertilizer plants and market all of their fish 
scrap combined with other fertilizer materials under their private 
brand names. Acidulated scrap is generally shipped in bulk in ves- 
sels, but the dried scrap is usually handled in bags, which are furnished 
by the mixing plants to which it has been sold.- The bags are mostly 
secondhand and of no particular size or quality. Some years ago 
farmers living in the vicinity of the fish factories frequently used the 
crude or green scrap for fertilizing their land, but that custom has 
been practically abandoned during recent years. 

During the year 1912 there were manufactured 50,885 tons of dry 
scrap, valued at $1,532,994; 37,536 tons of acidulated scrap, valued 
at $603,446; and 99 tons of green scrap, valued at $1,725. 

In the endeavor to eliminate the obnoxious odor emanating from 
the hot-air drier, one of the factory men has evolved the idea of build- 
ing a frame shed immediately back of and of a similar size to the 
brick chamber or chimney referred to above and closing the top of 
the chimney so that the dust and vapor can not escape at that point, 
but must pass on through a passageway into the shed. In this shed, 
which may be called a condensing house, is a series of vertical baffles 
over which are arranged perforated water pipes; the water sprinkled 
from these pipes condenses, to some degree, the vapor as it enters 
and circulates through the building and also dampens the dust and 
prevents it blowing over the neighborhood. The water is carried off 
through an outlet in the floor. | 


OIL. 


The oily and aqueous liquid flows from the press to the floor, which 
is made of concrete in most of the recently built plants, and on to a 
trough leading out to the tanks where the separating is accomplished. 
It first passes through the receiving tank, where a considerable quan- 
tity of the solid matter forced from the press with the liquid is pre- 
cipitated and drawn off through an opening in the bottom of the tank. 
The water and oil are separated here to some degree. 

As the liquid flows through the series of tanks the separation is 
made more complete in each one; it may flow directly over the edge 
of one tank into the next or into a trough built on the inside of the 
tank along the side next to the one to receive the oil; the latter 
arrangement is sometimes called a ‘‘self-skimmer.’’ As an aid in 
forcing the oil to the surface and out, an additional supply of water 
is sometimes let into the tanks through a hose, the open end of which 
is placed near the bottom so as to avoid disturbing the surface. Hot 
water is preferable for this purpose, because when cold it chills 
the oul. Another method, used chiefly in drawing the oil from 
the cooking tanks, is the use of a jointed iron pipe, called the 
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“leader,” passing through the bottom of the tank. The open end or 
top may be raised or lowered to any desired distance beneath the 
surface and the oil drawn off without disturbing the water beneath. 
A pump is usually used in connection with this arrangement. The 
liquid is usually hot when coming from the presses and requires no 
heating in the receiving tanks. Some of the factories, however, have 
installed perforated pipes in the bottom of these so that heat may be 
applied if necessary. 

The separating tanks all have a similar arrangement of pipes placed 
under false bottoms, though only sufficient steam is applied in these 
to keep the liquid hot, usually about 125° to 150°. The water is 
drawn from the receiving and separating tanks by means of a “‘ coffee 
pot”’ or siphon box 6 by 12 inches in size, built against the inside of 
the tanks, with the lower end opening about 6 inches from the bottom 
of the tank. ‘The water, entering here, passes up through the box and 
out at the top. By the time the oil passes from the last of the series 
of separating tanks to the cooking tanks it is practically free of water. 
It is then cooked to the boiling point by steam injected from the per- 
forated pipes placed in the bottom of the tanks, 20 to 30 minutes 
usually being sufficient time for the cooking process. 

After the cooking the oil is sometimes drawn into ‘“‘cooling tanks,” 
but more frequently it is pumped directly to the storage tanks, which are 
usually made of metal and are located some distance from the factory. 
These tanks are without cover, so that the oil may have the benefit of 
the sun and rain, which improves it by bleaching and washing. Some 
of the factories have what are known as ‘‘catch-all’’ tanks, into which 
all the water from the separating and other tanks is run and heated by 
means of steam introduced by the same arrangement of pipes as has 
been described above, so that any remaining oil may be extracted. 
It is said that there is sometimes a considerable quantity of oil saved 
by this process. ‘The sediment collecting in the bottom of the tanks 
during the separating and cooking process, consisting of fine particles 
of flesh, is called ‘“‘gurry’’; this is sprinkled with diluted sulphuric 
acid, either before or after being conveyed to the gurry-press room, to 
facilitate the separation of the remaining oil from the flesh particles. 
It is then cooked 20 to 30 minutes by steam injected by the process 
above described, and while hot is pressed. 

Two forms of presses are used for the gurry. The one most fre- 
quently found is very simple in construction; it consists of an iron 
framework about 10 feet high, forming “‘ bays,” each 28 inches wide, 
in which are a number of steel plates; the gurry is put into canvas 
bags, about 2 gallons to each; the mouths of the bags are not sewed, 
but are folded in such a manner as to prevent the semisolid gurry 
running out. Two bags are placed on each plate, with a total of 100 
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to 125 to each bay. The pressure is applied by a lever attached to a 
pinion working in an upright rack, the lower end of which fits in the 
head of the press. The bays are usually filled and ready for the pres- 
sure by noon, and by evening the process has been completed. The 
residue, which is a thin, hard cake of scrap, is removed and thrown 
into the scrap heap, it not being necessary to run it through the drier. 
The manufacturers of this press can furnish as many bays as are de- 
sired by the menhaden factories; a one-bay press costs $70; two 
bays, $140, and so on; these prices being exclusive of the steel plates, 
which cost 85 cents each, and the bags. 

The economic value of the gurry presses is evident when it is con- 
sidered that one plant operating a three-bay press gets about 10 
gallons of oil and several hundred pounds of scrap a day from the 
process. The gurry, before pressing, is said to contain equal parts of 
oil, water, and scrap. The other apparatus which is used in several 
factories for pressing gurry is a filter press consisting of a series of 
chambers, 50 in number, formed by recessed plates each 30 inches 
square. From each side of these plates projecting lugs rest on a pair 
of parallel bars which are fitted in the frame at each end. The press 
stands 4 feet high and is 12 feet long. The gurry is pumped in 
through a channel 3 inches in diameter in the head of the press and 
distributed over the surface of the filtering medium, which is simply 
heavy canvas placed between the plates referred to above. The 
liquid passes through the canvas and runs down and out through 
cored channels in the lower part of the plates and through outlet 
cocks to the trough leading to the oil tanks. The advantage of 
haying a separate cock on each plate is that in case one of the cloths 
should break, that particular plate may be shut off and the filtration 
need not be interrupted. The solid matter, being retained on the 
surface of the canvas, gradually fills the chambers until a solid cake 
is formed in each; the press is then opened, and these are removed 
and thrown into the scrap heap. The pressure can be regulated by 
an arrangement which diverts the gurry to the tank from which it 
has been pumped instead of running it on into the press. 

These presses have a capacity of 60 barrels of gurry in 24 hours; 
one ‘‘pressing’’ can be accomplished in about 34 hours. The canvas 
is removed and thoroughly cleaned at least once a day, and an extra 
set of these is always kept on hand. The gurry in its natural state is 
so thin that it would run through the press too rapidly, and to guard 
against this it is necessary to use a filler which gives it a greater con- 
sistency. Maple sawdust is generally used for this purpose, the pro- 
portion being 24 to 3 bushels to 10. barrels of gurry. 

As the oil flows from the gurry, press it is first run into a tank near 
by, and from there it is pumped to the oil room, where it is rewashed, 
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and if it is found to be sour it is boiled again. It is then generally 
run to the storage tanks with the other oil. It is the opinion of 
some of the oil experts that it should be kept separate, as it is of a 
darker color and inferior quality, but there is such a small quantity 
of it, as compared with the cther oil, that the operators do not bother 
to provide separate tanks for it. 

The gurry is pressed in most of the factories north of Virginia, but 
only one plant in that State used such a press prior to 1912. The 
gurry in the North Carolina factories is not used, but is run overboard 
with the water from the oil tanks. 

The yield of oil varies greatly on different parts of the coast, and 
also from year to year and at different seasons. The fish are always 
larger and fatter during the fall than at any other season, conse- 
quently there is a greater yield of oil during that period. The fish 
taken from northern waters produce more than those from southern 
waters; the writer visited one of the northern factories during August, 
1913, and was told that a short time previous to his visit they had 
made 20 gallons, and that the average yield for July had been 16.5 
gallons, per 1,000 fish. The maximum yield for the Middle Atlantic 
States is about 15 gallons, though it is usually less; in the early part 
of the season it is very much less than that amount. The south 
Atlantic fish rarely produce more than 8 gallons per 1,000 fish, and 
frequently it is less than 1 gallon during the early spring fishing. 
The average number of gallons of oil made from 1,000 fish during 
the season of 1912 was as follows: Connecticut, 11.73; New York, 
11.36; New Jersey, 5.08; Delaware, 7.72; Virginia, 3.72; and North 
Carolina, 1.98. 

The manner in which the oil is handled in the process of separating 
and cooking has a great deal to do with the amount produced. 
While the principle is practically the same at all the factories, some 
oul tenders can extract a greater quantity than others, and also 
make a superior grade. 

Practically all of the crude menhaden oil is sold to dealers in New 
York, New Bedford, Baltimore, and Boston, where it is refined, 
bleached, and winter-pressed. The grades, as produced by the 
refineries, are ‘Extra bleached winter fish oil,” ‘“ Bleached winter 
fish oil,” “Light winter-pressed fish oil,” and ‘ Brown winter-pressed 
fish oil.”’ Some is exported in the crude state, but only when the 
prices in this country are especially attractive or when the foreign 
oils are not available. It is graded from samples sent by the manu- 
facturers to the oil dealers, according to the color and condition. 
The standard grades are A, B, C, and D, varying from a clear amber 
color to a dark brown, or in some cases nearly black, depending 
‘chiefly on the condition of the fish when reaching the factory. When 
fresh they usually produce a clear, sweet oil; if they are putrified the 
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oil is dark, and if the decomposition has reached a well-developed 
state, it is likely to be “off in smell,” having a disagreeable odor as of 
decayed fish. 

The quality of oil made from fat fish is superior to that from thin 
ones. There is a noticeable difference in what is made from fish 
caught in Chesapeake Bay and that made from fish caught by the 
same fishermen at sea, the latter being of a superior quality. Grade 
A from sea fish is one to three shades lighter than the same grade 
from the bay fish. Menhaden oil is used chiefly in the manufacture 
of paints and varnishes. Some is also used in tempering steel and 
tanning leather, though a very small quantity is used for the latter 
purpose as compared with what was used in former years, because 
the curriers are now using mineral oils and compounds which are 
less expensive than fish oil. 

An apparatus for evaporating the water which is separated from 
the oil and known as “stick water’? has recently been installed in 
one of the factories. It is an oval-shaped iron shell standing 8 feet 
high, 44 feet wide, and 18 feet over all. The working part consists 
of a cylinder of 96 tubes, held in place by bearings at each end of the 
casing and made to revolve by means of gearing on the outer ends of 
the hollow shaft. Steam is introduced at the end of the rotating tube 
shaft and the condensed water is drawn off at the opposite end. 
The construction of the drainage from the steam tubes is such as to 
prevent the water collecting in any part of the steam drum or tubes. 
The material to be evaporated is let in through an opening at the 
bottom of the machine, at the same end the steam enters, and the 
finished product is drawn off through an opening in the opposite end. 
The vapor arising from the material is drawn off by a vacuum pump 
attached by pipe to an opening at the top of the machine. One 
20-horsepower pump is sufficient for two evaporating machines. 
Exhaust steam can be used to do the evaporating with this machine 
to a decided advantage, as it will do the work as well as low-pressure 
live steam. The residue or “stick’’ will average about 9 per cent 
ammonia; it is a brownish, sticky substance and can be used as a 
fertilizer when mixed with other fertilizer materials. The writer 
saw some at the plant referred to that had been mixed with fish 
scrap—l pail of stick to 4 pails of acidulated scrap and another 
mixture of 1 pail of stick to 3 pails of scrap. It seemed to be well 
mixed and was not “gummy,”’ though it would probably have to be 
dried before it could be placed on the market. The analysis of 
“stick” is: Moisture, 15.99; grease, 0.16; ammonia, 9.24. This 
machine has been used at reduction plants with success, and it would 
seem that some of the larger menhaden plants might use it to ad- 
vantage. The cost of a machine is approximately $4,000. 
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FISHERMEN. 


The crews of the northern steamers are made up chiefly of New- 
foundlanders and Nova Scotians. Those on the southern vessels 
are mostly natives, and, with the exception of the captains, mates, 
engineers, firemen, and some of the strikers, are colored. Many of 
the steamers also carry white pilots, because the captains are 
too busy directing the fishing operations to tend the wheel. The 
men, especially in the south, usually live adjacent to the factory for 
which they are fishing and go home as frequently as their work will 
permit. The captain, who must be a practical fisherman, in addition 
to having a knowledge of the coast, receives no stipulated salary but 
is paid a bonus of 124 to 184 cents for each 1,000 fish caught. The 
monthly pay received by the other members of the crew is as follows: 
Mate, $100, or $50 and a bonus of 4 cents per 1,000 fish, or $25 and a 
bonus of 5 cents per 1,000 fish; pilot, $85 to $90; engineer, $90 -to 
$125; assistant engineer, $60 to $80; firemen, $35 to $45; striker, 
$60, or $35 to $40 and a bonus of 1 or 14 cents per 1,000 fish; cook, 
$60 to $75; and $35 to $45 for the fishermen. In addition to this the 
employers furnish subsistence for the entire crew. The custom in 
the fisheries of North Carolina differs somewhat from the above wage 
scale, in that the entire crew works on shares and they also find their 
own food; seventy-five to eighty-five cents is allowed the crew for 
each 1,000 fish taken. Of this, the captain gets 15 cents, and the others 
5 cents each, but the captain usually gives the mate an additional 24 
cents, the cook 1 cent, and the engineer 1 to 2 cents per 1,000. 


FACTORY EMPLOYEES. 


The men employed in the fish factories of the Chesapeake Bay 
region are secured chiefly from brokers in Baltimore; they are of 
various nationalities, including German, Irish, Polish, and Nor- 
wegian; the writer saw a man at one of the Reedyille plants said to 
be an Indian and a very good workman. Those on the Delaware and 
New Jersey plants are practically the same class as in Virginia and 
are brought from Baltimore and Philadelphia. Many of the men at 
the New York factories are Portuguese. 

In addition to subsistence furnished them, the monthly pay of the 
men at the various factories is as follows: Foremen, $50 to $125; 
assistant foremen, $40 to $80; engineer, $35 to $100; assistant engi- 
neer, $25 to $60; firemen, $30 to $40; oil tenders, $30 to $100; 
machinist, $50 to $100; seine menders, $35 to $100; cook, $60 to 
$90. There are also a number of others doing general work about 
the factory at wages ranging from $15 to $40. It is quite difficult to 
hold the latter class of men any length of time, and as an induce- 
ment some of the operators offer a bonus of $5 per month if they re- 
main throughout the season. This custom, however, prevails in 
only a few plants in Virginia. 
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LAWS GOVERNING MENHADEN FISHING. 


The legislatures of most of the States in which the menhaden in- 
dustry is prosecuted have adopted laws governing the work. In New 
York a license of $50 is required for each steamer of 50 tons or more, 
and $25 for every other vessel engaged in fishing with nets in the tidal — 
waters of the State for the purpose of making oil or fertilizer from the 
fish product taken; and a fine of not less than $100 is provided for 
taking food fish for the purpose of converting them into oil and 
fertilizer. The New Jersey law imposes a license of $100 for each 
steam vessel of not more than 50 tons net, $125 for each steam vessel 
of over 50 tons and not more than 100 tons net, and $200 for each 
steam vessel of over 100 tons net taking menhaden with purse seines. 
The law in Delaware requires the payment of a license of $100 for 
each steamer not over 125 net tons, and $200 for each steamer over 
125 net tons employed in the taking of menhaden by means of purse 
seines. 

The menhaden fishermen of Maryland are required to pay a license 
of $25 for each net used and are not allowed to fish with such nets at 
any point north of a line drawn east from Sandy Point to Love Point. 
The penalty for violation of this law is a fine of $50 and confiscation 
of the boat and all the fishing gear. The Virginia law is the most 
severe of all the menhaden fishing laws; it states that ‘‘it shall be 
unlawful to take, catch, or round up with a purse net for the purpose 
of manufacturing into guano, food fish to the amount greater than one 
per centum of the whole catch without immediately opening the net 
and turning loose any such food fish while yet alive; or for any 
steamer or vessel licensed for the purpose of menhaden fishing to 
catch any food fish for the purpose of marketing same; or for any 
person, firm, or corporation to have in possession food fish to a 
greater amount than one per centum of the bulk for the purpose of 
manufacturing them into guano or oil, except that herrmg caught in 
pound nets may be marketed and used for the purpose of such 
manufacture. Any person, firm, or corporation violating any portion 
of this section, or haying in their possession as much as one per 
centum of food fish among menhaden caught for the purpose of 
manufacturing into guano or oil, shall be fined not less than one 
thousand nor more than three thousand dollars, and the license on 
such person’s boat or net shall be revoked for the remainder of the 
season.’ It is believed that the menhaden fishermen of Virginia 
are in sympathy with this statute and endeavor to abide by it. The 
license for a steamer fishing in the State waters is $100, and non- 
residents are excluded. The North Carolina statutes provide no 
license for fishing with purse seines for menhaden, 
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MUSSEL RESOURCES IN TRIBUTARIES OF THE UPPER 
’ MISSOURI RIVER. 


By Rosert E. Coxer, Director, and Joun B. SoutHatt, Shell Expert, United States 
Biological Station, Fairport, Iowa. 


FIELD OF INVESTIGATION. 


The Missouri River itself has been known to be without shell 
resources, although some of its tributaries may compare favorably 
in mussel fauna with streams of other divisions of the Mississippi- 
Missouri Basin. The fact of the general poverty in mussels of the 
Missouri River has led to an almost entire neglect of its more favored 
tributaries until quite recently, when shelling operations have been 
undertaken in such streams as the Osage River in Missouri and the 
James River in South Dakota. 

During the summer of 1912 the Bureau conducted a reconnaissance 
of lakes and streams constituting the headwaters of the Mississippi 
River in Minnesota, * and it was hoped to extend the survey this 
season westward to the headwaters of the Missouri. Such a desire 
was strengthened by the receipt of information that important 
shells were being found in the James River, and perhaps in the 
Vermilion River of South Dakota also. Accordingly, in July, 1913, 
Mr. J. B. Southall, shell expert of the Fairport station, made an 
examination of several streams, principally the James and _ the 
Vermilion Rivers. The director was able to visit only the James 
River at Huron, and the Vermilion River at Parker, 8S. Dak. For 
observational data, therefore, this report is based principally upon 
the field notes and collections of Mr. Southall. 

It may be recalled that the extreme upper portions of the Missouri 
and the Mississippi Basins, respectively, are not adjacent, but are 
separated by that far-reaching arm of the Hudson Bay drainage 
constituting the basin of the Red River of the North. The southern- 
most units of the Red River system are the Ottertail River in 
Minnesota and Lake Traverse and the Cheyenne River in the eastern 
and southern portions of North Dakota. The party en route for 
the James River found it convenient to make a few observations on 
the Red River at Fargo and the Cheyenne River at Lisbon. 


a Wilson, Charles B., and Danglade, Ernest: The mussel fauna of central and northern Minnesota. 
Bureau of Fisheries Document no. 503, 26 p.,1 map. 1914. 
Mussels of central and northern Minnesota. Bureau of Fisheries Ecomomic Circular no. 3,6 p. 1912. 
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The James River was first examined at Oakes, N. Dak., from 
whence the party proceeded by rail from point to point down to 
the mouth of the river, stopping at Columbia, Frankfort, Huron, 
Riverside, Milltown, and Lesterville, S. Dak. (See map.) 

The Vermilion River was examined at Parker, Davis, Centerville, 
and Vermilion, the latter point being 7 miles above its mouth. 

The Big Sioux River was visited at Flandreau, Dell Rapids, Sioux 
Falls, Canton, S. Dak., and Hawarden, Iowa. [Examination was 
also made of Lake Kampeska, connected with the Big Sioux River. 

The more western and northern tributaries of the Missouri generally 
were not included, although side trips were made to the Bad River at 
Philip, S. Dak., the Cheyenne River at Wasta, S. Dak., and Rapid 
Creek, a tributary of the Cheyenne, at Rapid City, S. Dak. 

Some species of mussels were found in every locality visited except 
in the streams west of the Missouri; but the only streams containing 
mussels of economic quality and abundance were the James River, 
between Riverside and Lesterville, and the Vermilion River, near its 
mouth. It may well occasion surprise to find a luxuriant mussel 
fauna narrowly circumscribed within what is otherwise, for mussels, a 
broad and barren waste. The rivers of the region under consideration 
do indeed form an integral part of the great Mississippi-Missouri 
system, in which the Unionide have reached their greatest develop- 
ment; but the James and the Vermilion Rivers are, by water con- 
nection, far away from the nearest prolific mussel streams. Consti- 
tuting a part of the greatest mussel plantations, metaphorically 
speaking, these particular fields are within the abandoned corner, 
and their productivity arouses a peculiar interest. Unquestionably 
these rivers have been stocked from streams lower down in the basin, 
and it will appear that there are some facts to suggest that the stocking 
is continued from time to time, though occurring somewhat spas- 


modically. 
JAMES RIVER. 


The James (or Dakota) River rises in the west central part of 
Wells County, N. Dak., and, after flowing in a southerly direction 
for a distance of about 450 miles, enters the Missouri a short distance 
southeast of Yankton, S. Dak. The stream itself is permanent, 
although it is practically devoid of perennial tributaries, and its basin 
is long and narrow. The region through which it flows is covered 
generally with the glacial deposits of the Quaternary. One may 
scarcely speak of a valley. In the upper portions examined the river 
flows through a seemingly level prairie; the stream is sluggish and 
comparatively wide (80 to 100 feet), with a depth of 1 to 2 feet (Oakes, 
N. Dak.). The low banks, composed chiefly of blue clay, are subject 
to overflow, while the bottom is soft and mucky. Neither live mussels 
nor empty shells were found. 
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About 20 miles below Oakes the river widens to form a slough or 
lake, approximately a mile wide and about 22 miles long, extending 
to within a couple of miles of Columbia, S. Dak. The depth in this 
lake-like portion is 3 to 10 feet. Apparently the lake is well stocked 
with pickerel and bullheads, so that good fishing is afforded in the deeper 
places. At Columbia the river becomes extremely narrow, with a 
width of only 15 feet and a depth of 6 inches to 3 feet, and displays a 
strong current of 3 to 4 miles per hour. The bottom is variously 
sand, gravel, and soft mud, and the water has a reddish or iron-rust 
color. Living mussels were not seen, but many empty shells of 
Anodonta grandis (floater) were found. 

Similar conditions seem to exist for a stretch of about 50 miles, or 
as far as Frankfort, but at the latter place a few scattering pede of 
mussels were observed. The shells were too thin for commercial use 
and comprised the following species: 

Anodonta grandis, floater. 

Symphynota complanata, white heel-splitter. 
Lampsilis ventricosa, pocketbook. 

L. luteola, fat mucket. 

L. gracilis, paper-shell. 

Quadrula undulata, three-ridge. 

Arcidens confragosus, rock pocketbook. 


In the lower course we find the river a generally sluggish stream 
with a width of 50 to 80 feet and a depth of 3 to 10 feet at ordinary 
stages, although there are occasional short reaches of shallow water 
connecting the longer stretches of more lagoon-like character. Here 
a river valley is more noticeable; the river forms the deepest part of 
a trough representing the broad ancient river bed, about a mile in 
width and some 50 to 75 feet in depth. From Huron to Mitchell 
the river has a fall of 30 feet in 75 miles (Todd and Hall). 

At Huron the following species of mussels were found, listed in order 
of apparent abundance: 

Anodonta grandis, floater, 48 per cent. 

Symphynota complanata, white heel-splitter, 30 per cent. 
Lampsilis luteola, fat mucket, 8 per cent. 

Quadrula undulata, three-ridge, 7 per cent. 

Lampsilis ventricosa, pocketbook, 5 per cent. 

Quadrula coccinea, sometimes called ‘‘flat niggerhead,’’ 2 per cent. 

The percentages stated are based upon a count of shells in a pile 
left by a pearl fisher. 

Even the better shells here are too light as well as too small for 
effective commercial use, but it was learned that fishing for pearls 
was prosecuted at certain times by itinerant pearlers. 

a Todd, J. E., and Hall, C. M.: Geology and water resources of part of the lower James River Valley, 


South Dakota. Water Supply and Irrigation Paper no. 90, U. S. Geological Survey, Washington, D. C., 
1904. 
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A very remarkable shell was found at Huron by Mr. J. B. Southall. 
The shell clearly can not be identified with any described species, 
but as further search failed to produce another example it scarcely 
appears justifiable to regard this unique specimen as representing a 
new species. The accompanying illustrations (fig. 1, 2, and 3, pl. n 
give an idea of the form and appearance of the shell, which seems to 
combine characters of the three-ridge (Quadrula undulata) and the 
fat mucket (Lampsilis luteola). The question is often asked: Do 
mussels ever hybridize? The present example may suggest an 
affirmative answer, for, in the absence of further information, the 
crossing of two known forms is the only apparent explanation of the 
anomaly presented. Unfortunately, the peculiar characters were not 
noted until after the shell in question, along with a number of others, 
had been cleaned and the meats discarded. 

At Riverside commercial shelling was found in progress. Here one 
fisherman, with an assistant, had taken 20 tons of shells up to the 
date of our visit (July 27, 1913). Approximately 90 per cent of the 
shells taken were the three-ridge (Q. undulata). Other species 
observed were Q. coccinea (flat niggerhead), Q. postulosa (pimple- 
back), Q. lachrymosa (maple-leaf), LZ. ventricosa (pocketbook), L. 
luteola (fat mucket), L. recta (black sand-shell or long John), L. alata 
(pink heel-splitter), L. gracilis (paper-shell), L. fallaciosa (slough 
‘sand-shell), Arcidens confragosus (rock pocketbook), Tritogonia tuber- 
culata (buck-horn or pistol-grip), and Symphynota complanata (white 
heel-splitter). 

The three-ridges were of medium size, clear in color, and not heavy, 
having faintly iridescent tips that were too thin for buttons. The 
other shells generally were too light or too scarce to be of value, but 
a few pimple-backs, maple-leafs, and fat muckets were suitable for 
market. 

This fisherman had found a large number of pearls, many of which 
were of some value. An interesting fact was the large percentage of 
“dead” pearls. About two-thirds of the catch were entirely ‘‘dead’’ 
and of a browncolor. The majority of them were perfectly spherical. 
Even with the large percentage of worthless material, the pearling was 
evidently not unprofitable, and the good pieces altogether were prob- 
ably worth upward of $500. 

About 3 miles below Riverside there was another fisherman who 
had taken out about 15 tons of shells. The mussels were gathered 
with a coke or coal fork, having a piece of 2 by 4 lumber fastened to 
the handle, the length of this piece being according to the depth of 
the river. This fisherman had a novel way of anchoring his boat. 
At each end of the boat a hole was bored through the bottom large 
enough to insert a piece of 14-inch pipe, making a water-tight joint. 
These perpendicular pipes, rising to the level of the gunwales of the 
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boat, served as sockets or sleeves through which a long iron rod could 
be shoved into the soft mud bottom of the river. By anchoring in 
this way the boat was kept abreast of the current, while the fisher- 
man used the sides as a fulcrum for the handle of his fork. After 
gathering all the mussels possible within reach he would pull up the 
rods, let the boat drift downstream a suitable distance, or beyond the 
portion of river just worked, and then anchor and resume operations 
as before. 

In places like that just described, where a carload or more of shells 
can be taken in a season, commercial shelling may be followed profit- 
ably. From Milltown to Lesterville the river is very productive. 
Approximately 400 tons of shells have been taken out of the river 
between these two points. 

At Milltown, mussels were gathered by means of the basket-rake 
dragged by a power-boat. The rake was peculiar in being without 
teeth but having a square brail made of + by 14 inch flat iron, to 
which was fastened a wire basket of 1-inch mesh. With each boat 
was a crew of four men, three to work with the rakes and one to 
operate the engine. One dragged the rake at the rear of the boat, 
while the other two worked at the sides. In this manner a strip of 
the river bottom 6 feet wide was thoroughly scraped. One crew 
said that they had gathered 3 tons of mussels in three hours. 

Of all the shells gathered by the party at various points en the 
James River, or observed at the clammer’s camps, no small ones 
were seen. Mr. Kennedy, a shell dealer, informed our party that he 
had prospected the James River from Riverside to its mouth, and 
had not found any small shells. The basket-rake implement em- 
ployed on this river and described above would have taken small 
shells as well as larger ones had they been present. This pov- 
erty of young mussels may be due to the fact that long-continued 
low stages of the river cause the run of fishes that are essential to 
the reproduction of the mussels to occur only at irregular intervals 
(see also p. 12). We were told by the people who live along the 
river that in some years fish appear in large numbers, but that 
usually the fishing was very poor, only an occasional bullhead being 
caught. 


CHARACTER OF THE JAMES RIVER DRAINAGE AREA. 


Particular attention was not given to geological conditions, but 
because of the interest attached to the rather isolated mussel beds in 
this semiarid region, it may be instructive to refer to the character 
of the country through which the river passes, especially as it affects 
the water supply. The data are gleaned largely from the report of 
Todd and Hall previously cited. 

The general surface is covered variously by sand, clay, and gravel 
till and by stream deposits of recent geological times. Tertiary and 
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Upper Cretaceous formations are wanting, so that the glacial deposits 
overlie immediately the Lower Cretaceous, Niobrara, Benton, and 
Dakota formations. The Dakota formation is of particular interest 
as being the principal source of the artesian wells which yield such 
abundant flows of water and have a profound effect upon the agri- 
cultural development of the region (as about Mitchell, Huron, and 
Artesian). Finally beneath the Cretaceous (Triassic and Jurassic 
being wanting) there is encountered the Algonkian granite and Sioux 
quartzite, the latter forming the bedrock over a large part of the 
valley. 

The James River intersects three low terminal moraines which 
form long loops directed southward. Previous to their formation 
the ice had covered the whole area to a depth of several hundred feet 
and pushed south and west to the vicinity of the Missouri River, 
where it rested for a time and formed the first, or Altamont moraine; 
then retreated and formed the second, or Gary moraine, about 
Mitchell, and finally the third, or Antelope moraine, which is found 
west of Wolsey. Between these moraines many lateral valleys, gen- 
erally dry, lead into the James River. 

While perennial streams are rare, springs are not uncommon along 
the river. Shallow wells may be had, although these are not per- 
manent except when located in the valley or basin, since they depend 
for supply upon the surface waters, which are very limited in amount. 
There are deeper pump-wells in which a tubular or force pump is 
often necessary, or where the water supply is reached after passing 
through an impervious layer. Three distinct geological horizons 
supply such water in this area, particularly in the northern part, 
viz, (1) the sands below the till; (2) either porous strata or crevices, 
probably in the chalk; and (3), of most importance, the sandstone 
below the chalk, which is the first regular water-bearing stratum of 
the Benton-Dakota series. It is from this source that the great 
artesian wells of this district derive their supply. (Todd and Hall.) 

The drainage area of the James River lies in a region of moderate 
rainfall, the average annual precipitation being between 20 and 25 
inches, occurring principally from May to August. The annual pre- 
cipitation in this valley fluctuates widely. The following data from 
the Weather Bureau, ‘‘Summary of Climatological Data for the 
United States by Sections,” may serve as illustration: 


Annual precipitation. 
Stations. Period. 
Lowest. | Highest. | Mean. 
A OLACOM Meee ae ness eee seme e Sau e nae os Leeieeeae <a eee secs 1891-1908 15. 96 38. 39 27.05 
Rue GGL ess ene ste nig Pte Sansa TSS mieraie = eros -----| 1898-1908 13. 31 30.76 20. 34 
LUNG Mees rere ates arora teria oe tee era ee eres oe oes See sees 1882-1908 13. 56 28. 93 21. 04 
; (fr) SAREE: ae : 
i URINE eth creme Se i See nS { 1995-1908 \ 16.97] 36.14 24.05 
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NATURAL PROPAGATION OF MUSSELS IN RELATION TO FLOOD STAGES 
IN THE JAMES RIVER. 


From the account of the drainage area just given it is evident 
that the ground waters, although plentiful at great depths, can sup- 
ply but a small flow to the river. While, therefore, the river may at 
all times cover sufficient bottom to support an abundance of mussels, 
it can have a considerable volume only when there is a direct inflow 
of surface waters after periods of rainfall. It is even probable that 
light rains are so completely absorbed by the loose dry soils that the 
river is only slightly affected by them. 

The effect of such conditions upon the stages of the river is of 
particular interest in connection with the observations regarding the 
mussels. The fact that scarcely any small mussels were found led to 
the inference, as previously mentioned, that the opportunity for 
natural propagation of the mussels occurred only at irregular intervals. 

From the data regarding the average river stages given in the fol- 
lowing table,* it appears that while the James River is occasionally 
subject to high stages it ordinarily maintains a very low level. Thus, 
during the entire year 1911 the monthly average stage did not attain 
3 feet in any month, and exceeded 1 foot in only three months, viz, 
February (i.1 feet), April (2.6 feet), and May (2.2 feet). The con- 
ditions in 1913, up to September, were nearly the same, the spring 
stage being just a little later. On the other hand, during the three 
preceding years (1908-1910) higher averages were made, particularly 
during 1909 and 1910, when monthly averages of 11.7 feet and 10.9 
feet, respectively, are found in March. The highest recorded stage, 
14.6 feet, was made March 15, 1910. 

If the natural propagation of mussels in the river depends upon a 
run of fishes during high stages, it is evident that favorable conditions 
had not occurred since 1910, and consequently we could not expect 
to find small mussels in 1913, except as they might have developed 
in favored spots where fish were left. It is of interest that from 
observations of the mussels it should have been assumed that no 
flood stages of the river had occurred recently, and that the records 
of river stages, subsequently obtained, should have offered confirma- 
tion of this presumption. 

Since most of the species of mussels are in an early stage parasitic 
upon fish and remain in parasitism for a period of time, it follows 
that for a particular bed of mussels to be propagated the fish must 
either come to that bed infected with mussels, or else they must be 
on the bed when mussels are breeding, become infected from that 
bed, and remain or return to drop the mussels in the same vicinity 


a These data were kindly supplied by Mr. S. W. Glenn, section director in the Climatological Service of 
the Weather Bureau, Huron, S. Dak. 
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at the expiration of the period of parasitism; in either case the 
regular or irregular occurrence of flood stages is of considerable 
moment. This factor would more particularly affect the distribution 
and propagation of mussels above the point on the river to which 
fish ordinarily have free access. As a matter of fact, the James 
River is so broken up that this point is comparatively low in its 
course. 

There are small milldams at Milltown, Riverside, and Huron. 
These dams are only 3 to 6 feet high, but are not provided with 
fishways and are certainly a barrier to the movement of fish at 
ordinary stages. Even without these, the frequent stretches of riffles 
between the more lagoonlike portions of the river would ordinarily 
prevent the free movement of fish. In any event, the fish could sel- 
dom pass above Milltown, and it has already been noted that the prin- 
cipal mussel beds are between Lesterville below and Milltown above. 


AVERAGE STAGES oF WaTER IN JAMES RiveER AT Huron, 8S. DAK., FROM OBSER- 
VATIONS BY THE WEATHER BUREAU, DEPARTMENT OF AGRICULTURE. 


{ | | 
| 


Year. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 
| | 
| 
Feet.| Feet. | Feet. | Feet.| Feet. | Feet. | Feet. | Feet. | Feet.| Feet. | Feet. | Feet. 
i! Os Saee sapere (a) |} 60.2 3 1.9 PAB) 4.2 1.8 0.2 0.0 0.2 0.4 (a) 
1900S eee (Gy Gyr aaa ZO Son Z| OEY Ed .6 5 A (2) 
1OIORS ee seee cei (@) (a) 10.9 5.6 4.3 1.6 58) +08} —- 2) —= 3) — (a 
at) Oe eae ees (a) (a2) | 8 AD) 6 -3}/ —.2] —.3] —.4] — .38] —.3 —0.4 
1 SSeS eee (a) cl.1 | 6 226 2.2 .8 -3 .0 ail 2 4 2 
aS eee See Seer (al 0} 1 6 2.4 1.9 Ot th Seceretaeldie mer AL | SE encase tall otro 
| 1 


Highest stage, 14.6 feet, Mar. 15, 1910. Lowest stage, —0.5 foot, Sept. 3, 4, and 5, 1911, and Sept. 15 to 
1913. 


, 


a River frozen entire month. b River frozen 1st to 23d. c River frozen 23 days. 
VERMILION RIVER. 


Conditions in the Vermilion River are similar in a smaller way to 
those of the lower James River. This stream is parallel to the James 
River and only 20 to 30 miles eastward. 

The Vermilion River rises at Lake Herman, Lake County, 8. Dak., 
and after flowing about 110 miles in a southerly direction enters the 
Missouri River just below Vermilion, 8. Dak. The uppermost point 
of the river examined was at Parker, where it is composed of lagoon- 
like portions 2 or 3 feet deep and 10 to 40 feet wide, connected by 
narrow riffles, with very small flow of water. Some large white heel- 
splitter shells were observed, but mussels were not abundant. 

The river was next examined at Davis, where it flows through a 
trough in the seemingly level prairie from 50 to 60 feet wide. At 
an ordinary stage of water the stream is 20 to 30 feet wide and 1 to 


2 feet deep, having a gravel and sand bottom, Only a few mussels 
were found. 
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At Centerville there is a dam, forming a mill pond 100 to 150 feet 
wide and about 2 miles long. At the head of this pond there is a 
mussel bed of fair size, the whole bed containing about two carloads 
of commercial shells. At the time of the investigation some men 
were gathering the mussels in search of pearls. During the first part 
of the season $500 worth of pearls were found. The pearlers had 
been discarding the shells, but were considering placing them on the 
market. 

The next station (Vermilion) is about 7 miles above the mouth of the 
river. As the river is navigable for a short distance here, a boat was 
hired and a trip 7 miles upstream was made to the mouth of a 
long drainage ditch. Few mussels were found, and these, though large 
old shells, were mostly thin-shelled species and were of no value. 
The drainage ditch is 20 miles long, 90 feet wide at the upper end 
and 110 feet wide at the lower end. It was begun during the winter 
of 1911 and opened up the last week in May, 1913. It was con- 
structed for the purpose of straightening the course of the river and 
furnishing better drainage than the old river bed, which was so built 
up as to be higher than the surrounding country. The ditch has 
therefore wholly supplanted the old bed, leaving it high and dry. 
Many dead mussels are found in what had been the deeper portions 
of the old river. The mussel fauna of the 20 miles and more of old 
river bed, which was thus exposed to view in its entirety, would 
amount in all to about three carloads of large shells, averaging 
considerably larger than those of any stream or mussel bed which we 
have yet encountered. About one carload of these shells, the best 
and most available ones, have been placed on the market. 

In all, 11 species of mussels were found in the river, 7 of these being 
of good commercial value. The commercial species are Lampsilis 
ventricosa (pocketbook), L. luteola (fat mucket), Quadrula undulata 
(three-ridge), Q. coccinea (flat niggerhead), Q. lachrymosa (maple- 
leaf), Q. pustulosa (pimple-back), and Symphynota complanata (white 
heel-splitter). Other species found were Lampsilis alata (pink heel- 
splitter), Z. gracilis (paper-shell), L. recta (black sand-shell or long 
John), and Anodonta corpulenta (slop-bucket). 


EXAMINATION OF OTHER STREAMS. 


Big Sioux River, which is about 230 miles long, rises in the north- 
west part of Grant County, 8. Dak., and, after flowing in a southerly 
direction through a narrow valley in the rolling prairie, enters the 
Missouri River just above Sioux City, Iowa. In the upper part of 
the river the bottom is gravel and sand, while at Dell Rapids and 
Sioux Falls it is quartzite, and rapids and small waterfalls prevail. 
The bed of the river in its lower part, from Canton to the mouth, is 
composed of fine shifting sand and silt. 
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The river was examined from Flandreau, 8. Dak., to Hawarden, Iowa. 
Only a few mussels were found, and of these only the following 7 spe- 
cies were of commercial value: Lampsilis recta (black sand-shell), 
L. ventricosa (pocketbook), L. luteola (fat mucket), Quadrula wndu- 
lata (three-ridge), Q. coccinea (flat niggerhead), Q. pustulosa (pimple- 
back), and Symphynota complanata (white heel-splitter). The non- 
commercial species found were: L. gracilis (paper-shell), L. alata 
(pancake or pink heel-splitter), Anodonta corpulenta (slop-bucket), 
Alasmondonta truncata (elk-toe). 

Lake Kampeska, 34 miles wide and 5} miles long, lying 4 miles 
northwest of Watertown, 8. Dak., is practically an isolated lake, which 
receives its main supply from the Big Sioux River at flood stages 
through what is usually termed the ‘‘outlet”’ at the eastern end of 
the lake. The gently sloping banks are chiefly fine gravel and sand, 
and the average depth is about 10 feet. The mussels were very small 
and dwarfed, and were too thin for commercial use. The following 
species were observed: Anodonta grandis footiana (floater), with 
shells so thin that ordinary print can easily be read through them; 
Lampsilis ventricosa (pocketbook); L. luteola (fat mucket) (1 speci- 
men gravid July 23, 1913); Strophitus edentulus (squaw-foot); Sym- 
phynota complanata variety katharine (white heel-splitter). 

Bad Rwer was examined at Philip, S. Dak., and was found to be 
almost dry, with the exception of a few water holes, and no mussels 
were found. 

Cheyenne River at Wasta, S. Dak., is very swift and muddy. The 
bottom is covered with large rocks, along with the mud and sand. 
No mussels were found. 

Red River of the North, where examined at Fargo, N. Dak., is about 
50 to 75 feet wide, the bottom being chiefly very soft with a con- 
siderable proportion of decaying vegetation. Above the dam at this 
place the river is 6 to 10 feet deep. Mussels were quite plentiful in 
the mill pond. Q. undulata (three-ridge), Q. lachrymosa (maple- 
leaf), and Q. pustulosa (pimple-back) were the only commercial shells 
found. Other species collected were: L. ventricosa (pocketbook); 
L. recta (black sand-shell); and LZ. alata (pancake). 

Sheyenne River, a tributary of the Red River of the North, was 
examined at Lisbon, N. Dak. At this place it is a small stream 30 to 
50 feet wide and about 1 or 2 feet deep. In the mill pond above the 
town we found quite a few mussels, but they were too thin for com- 
mercial use. The following species were noted: Q. undulata (three- 
ridge); Q. coccinea (flat niggerhead); L. luteola (fat mucket); and 


A. grandis (floater). 
SUMMARY. 


In contrast to the tributaries of the upper Mississippi, those of the 
upper Missouri, like the main stream itself, are generally deficient in 
9497°—15——19 
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mussel resources. The James and Vermilion Rivers are exceptions, 
the James River particularly having supported during the past year 
(1913) a shell fishery of some importance. Pearl fishing has been 
pursued in both streams for some years. The shell fishery on the 
James River is principally between Riverside and Lesterville. Modi- 
fications of the usual methods of fishing are employed to advantage. 
(See p. 9, 10:) 

The principal shell is the Q. wndulata (three-ridge). Several other 
economic species are found in less abundance. The variety of shells 
is limited, 14 species in all being collected. ; 

Pearl fishing has been pursued on the Vermilion River and some 
shipments of shells have been made recently, but the stream is too 
small to be important. 

It is probable that the self-perpetuation of the mussel beds in the 
James River depends upon the occurrence of unusual flood stages 
that allow opportunity for the entrance of fishes from the Missouri 
River. 


U.S. B. F.—Doc. 812. PLATE |. 


FIG. 1. 


FIG. 3. 


VIEWS OF THE SHELL OF A MUSSEL COLLECTED IN THE JAMES RIVER 
AT HURON, S. DAK. 


The specimen could be referred to no previously described species or genus. 


APPENDIX. 


DESCRIPTION OF SHELL FOUND IN THE JAMES RIVER AT HURON, 
S. DAK., JULY 27, 1913. 


(hie ais 2; and:3; pl. T.) 


Form of shell.—Subtriangular, the anterior margin forming the rounded apex of the 
elongated triangle, the posterior margin forming the base; dorsal margin nearly straight; 
ventral margin about equal in length to dorsal but slightly curved. Much inflated; 
the umbones high, arched, and nearly meeting; umbones situated well forward, one- 
third of distance from anterior margin. Greatest inflation in region of umbonal slope. 

Sculpture—A pronounced ridge extends along posterior border of umbones to 
postero-ventral angle of shell; the anterior border of the ridge is somewhat roughened; 
a slight but distinct furrow limits the posterior border of the ridge. Just beneath each 
of the four upper concentric color rings are pronounced ridges in the anterior portion 
of the shell. Rest-markings consist of three or four short concentric ridges, very dis- 
tinct but thin and close together. 

Color.—Generally brownish straw-color; greenish in highest part of umbones, yel- 
lowish anteriorly and ventrally, dark brownish in posterior portion. The specimen 
in hand shows six distinct dark concentric rimgs—the so-called ‘‘rest” or ‘‘growth’’ 
rings. : 

Internal aspect.—Shell cavity very deep; umbonal cavity deep; the shell relatively 
thin; nacre lustrous white anteriorly, iridescent bluish or violet in thin posterior third. 
Cardinal teeth double in both valves, but compressed and relatively weak, especially 
so in right valve; anterior much stronger than posterior in left valve; anterior somewhat 
stronger than posterior in right valve. Lateral teeth long, compressed, blade-like, 
elevated, slightly curved, double in left, single in right valve; lateral teeth scarcely 
continuous with cardinal teeth; hinge plate above lateral teeth practically wanting. 
Anterior retractor impression separate from anterior adductor, both roughened; pos- 
terior adductor impression smooth; pallial line not conspicuous, broad and faintly 
striate in anterior half; dorsal muscle scars scarcely visible. 


Characteristic features of the shell are its triangular or pyramidal 
form and its remarkable inflation, which are strongly suggestive of 
the inflated types of L. luteola; its compressed sharp teeth, which are 
of the Lampsilis type to an extreme; the color of epidermis and char- 
acter and color of nacre, which find correspondence only in species of 
Quadrula, especially in Quadrula undulata. The pyramidal shape of 
the shell is also suggestive of Q. undulata. It is not possible at the 


present time to place the specimen in any described genus. 
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IDENTIFICATION OF THE GLOCHIDIA OF FRESH-WATER MUSSELS. 


By THADDEUS SURBER, 
Assistant, United States Biological Laboratory, Fairport, Iowa. 


In investigations with reference to the natural hosts of our fresh- 
water mussels, the identification of certain larval forms at times 
becomes one of extreme difficulty, owing to the close resemblance of 
certain species one to another. Fortunately, so far as known, the 
glochidial shell is retained intact, even after metamorphosis in many 
instances, so that if the observer knows the glochidium, its form, size, 
and peculiarities, the identification is somewhat simplified, even 
though the marginal growth of the infant mussel shell is greatly 
increased in size and the shape modified. Believing that much use- 
less experimentation could be avoided by the discovery of the natural 
hosts of the various species, much time has been devoted to this end, 
but at the same time it has not been forgotten that the first requisite 
is a collection of the glochidia of the various species found in the 
region worked over. The accumulation of such a collection presents 
difficulties, as the breeding seasons of certain forms have long been 
unknown, particularly of the rarer forms. The staff of the Fairport 
Biological Laboratory have kept this important object in mind, and, 
while conducting field work in various parts of the Mississippi Valley, 
have from time to time sent in glochidia of those species found in the 
vicinity of Fairport so rarely as to elude us at the proper season, and 
in addition an occasional species not native to our loca! waters. It 
has therefore been possible, since the publication of my former paper 
on the glochidia,® practically to complete the collection of local forms, 
the only desiderata now being Lampsilis leptodon and Truncilla tri- 
quetra, both of which are extremely rare in the Mississippi in this 
vicinity. The former, in fact, is a rather rare shell wherever found. 

In the paper before referred to I gave an analytical key for identi- 
fication of the glochidia figured. This is not attempted in the present 
instance, as the species are so few it is thought that descriptions and 
figures will suffice. These descriptions show, by comparison, the 
relationship with other forms so far as size and general characters are 
concerned. If the reader so desires, however, the position of the 
forms here described can easily be determined and placed in proper 


a Surber, Thaddeus: Identification of the glochidia of fresh-water mussels. Bureau of Fisheries Docu- 
ment no. 771, 10 p., 3 pl. (47 fig.), 1912. 
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sequence in the key. The present method of describing conforms to 
that used previously, this paper being intended, in fact, to supple- 
ment the former one. Any information to be of practical use must 
be available to all investigators, and in the present state of our 
knowledge of mussel culture the sooner it is made accessible the 
better; hence the appearance of these papers from time to time. 

In the preparation of material no changes have been made in the 
technique, except that it has been found advisable to stain exclu- 
sively with alcoholic cochineal (Mayer’s old formula).’ Light, it has 
been found, plays an important part in the subsequent value of the 
material—strong light, particularly sunlight, bleaching out the glo- 
chidium till its transparency becomes such as to render it worthless. 
For this reason all material, both glochidia and natural infections of 
same, as soon as killed should be stored in a light-tight receptacle of 
some kind and there retained till stained and mounted. 

In the descriptions to follow no attempt has been made to arrange 
the species systematically, an alphabetical arrangement being con- 
sidered preferable. 


Anodonta suborbiculata Say. [Fig. 1.] 

Lake Contrary, St. Joseph, Mo., February 20, 1913. Collected by 
W. I. Utterback; collection of United States Biological Laboratory, 
no. G72. 

Glochidium of Anodonta type, large, subtriangular in shape, 
with spine at tip of each valve; hinge line straight, long; length 
slightly greater than depth, 0.325 by 0.320 mm. In general outline 
suborbiculata closely resembles Anodonta grandis but may be dis- 
tinguished by its smaller size. 

Thanks are due Prof. Utterback for his kindness in forwarding 
these glochidia for the station collection. In the vicinity of Fairport 
this species has apparently become extinct in its usual haunts, 
because of the unusually dry summer of 1911. Durimg that season 
all the ponds dried up and many dead shells of this species were taken 
from the dry pond bottoms by Mr. H. Walton Clark and the writer. 
Host unknown. 


Lampsilis breviculus brittsti Simpson. [Fig. 14.] 

Niangua River, Hahatonka, Mo., August 7, 1913. Collected by 
W. I. Utterback; collection of United States Biological Laboratory, 
no. G-74. 

Lampsilis type; semielliptical; ventral margin rounded; hinge line 
rather short, nearly straight; general outline of shell constricted at 
either end below hinge line; size large, 0.230 by 0.290 mm. 


a Surber, op. cit. 
’ Lee, Arthur Bolles: The microtomist’s vade-mecum. Sixth edition, p. 175. London, 1905. 
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This glochidium is identical in size with multiradiata, but the hinge 
line is straighter, and the constriction of the outline below hinge, at 
either side, is characteristic. Compared with Q. pustulosa, with which 
it agrees in size, the hinge line is much longer than in that species 
while the outline in pustulosa below the hinge line is straight. Host 
unknown. 


Lampsilis lienosa unicostata B. H. Wright. [Fig. 15.] 

White River, Clarendon, Ark., October 20, 1913. Collected by 
W. B. Gorham; collection of United States Biological Laboratory, 
no. G—75. 

Semielliptical in shape; short in proportion to depth; ventral 
margin rounded; hinge line long and but slightly curved; size medium, 
0.185 by 0.240 mm. 

In general outline this glochidium is of the type represented by 
Lampsilis trabalis and Obovaria circulus, being intermediate in size 
between these two species, but probably nearer trabalis in form, 
particularly in the rather obliquely rounded posterior margin. 
Host unknown. 


Lampsilis multiradiata Lea. [Fig. 2.] 

Auglaize River, Defiance, Ohio, July 22, 1913. Collected by 
H. Walton Clark; collection of United States Biological Laboratory, 
mo. G=70. 

Lampsilis type; semielliptical; ventral margin rounded; hinge line 
short and evenly curved; size large, 0.230 by 0.290 mm. 

But for the much longer hinge line and larger adductor this could 
hardly be distinguished from average examples of Quadrula pustulosa, 
as it agrees in size with that form. Host unknown. 


Lampsilis parva Barnes. [Fig. 3.] 

Pond near Tulsa, Okla., July 20, 1911. Collected by F. B. Isely; 
collection of United States Biological Laboratory, no. G—67. 

Glochidium semielliptical; ventral margin rounded; hinge line 
moderately short and evenly curved; size medium, 0.170 by 0.200 mm. 

In general outline this glochidium strongly suggests that of L. liga- 
mentina, from which it differs in being much smaller and in having a 
differently shaped adductor; in size 1t approaches nearest Q. metanevra, 
which has a short hinge line, and L. anodontoides, in which the hinge 
line is slightly depressed. Host unknown. 


Lampsilis picta Lea. [Fig. 4.] 

Cumberland River, Burnside, Ky., July 14, 1911. Collected by 
H. Walton Clark; collection of United States Biological Laboratory, 
no. G-64. 

Glochidium semielliptical ; ventral margin rounded; hinge line short, 
slightly curved, and faintly undulate; size large, 0.240 by 0.300 mm. 
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If we except the shape and size of the adductor this glochidium is 
almost identical with that of Z. iris, both in outline and size. The 
specimen of iris used for comparison with this, and from which my 
figure of that species was drawn,* came from the Yellow River, Ind. 
If the character of the glochidium is a factor im the classification of 
the Unionide, and I believe it is, then the separation of picta and 
iris, even subspecifically, is difficult. Adult shells of picta from the 
Cumberland River and wis from Yellow River seem to differ, but it 
might be interesting to compare them with a series from an inter- 
mediate locality, like the Ohio River, for instance. Host unknown. 


Lampsilis purpurata Lamarck. [Fig. 5, 5a.] 

Cache River, near Clarendon, Ark., January 15, 1913. Collected 
by Thaddeus Surber; collection of United States Biological Labora- 
tory, no. G-60. 

Proptera type; axe-head shape; with two spines, one at each of the 
ventral corners of the shell; size large, 0.200 by 0.360 mm. 

Though slightly smaller than alata, this species is almost identical 
in shape, except that it has a decidedly more curved ventral margin 
and better developed hooks. All the members of the axe-head group, 
so far as known, undergo wonderful changes while passing through 
their metamorphosis and this species is no exception, the growth of 
the infant mussel, while parasitic, being as great as levissima. 

Host: The specific host of this mussel is apparently the sheepshead 
(Aplodinotus grunniens), on which it occurs as a gill parasite. Durmg 
January (12th to 16th), 1913, the writer secured five infected fish in 
the Cache River, Ark., the number borne by each fish being, approx- 
imately, as follows: 512, 172, 68, 192, and 500, in various stages of 
development. One fish bore a single glochidium on the ventral fin, 
probably more or less accidental. 


Lampsilis ventricosa satura Lea. [Fig. 6.] 

White River, Newport, Ark., November 16, 1912. Collected by 
W. H. Thomas; collection of United States Biological Laboratory, 
no. G—55. 

Glochidium semielliptical in shape; ventral margin rounded; hinge 
line rather oblique; size medium, 0.205 by 0.245 mm. 

Closely. resembles ventricosa typicus, from which it differs only in 
the oblique hinge line and in having proportionately less depth, the 
depth of shell being about one one-hundredth of a millimeter less than 
in ventricosa. Host unknown. 

Margaritana monodonta Say. [Fig. 7.] 

Mississippi River, near Moline, Ill, May 2, 1913. Collected by 
Arthur D. Howard; collection of United States Biological Laboratory, 
no. G-68. 


a Surber, op. cit., fig. 46, pl. IIT. 
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Semielliptical in shape; ventral margin somewhat acutely rounded ; 
hinge line long, straight; size extremely small, 0.050 by 0.052 mm. 

This minute glochidium suggests Tritogonia tuberculata in general 
shape but has less proportionate depth, with longer hinge line. 
Host unknown. 


Obovaria circulus Lea. [Fig. 8.] 

Wabash River, Vincennes, Ind., June 9, 1913. Collected by Ernest 
Danglade; collection of United States Biological Laboratory, no. 
G-69. 

Semielliptical in shape; ventral margin rounded; hinge line long 
and slightly depressed near center; size medium, 0.170 by 0.215 mm. 

This glochidium is apparently intermediate in form between retusa 
and ellipsis, but rather nearer the latter, yet it differs from both in 
being of smaller size. In ellipsis the hinge line is straight, while in 
retusa the same line is undulated. Host unknown. 


Quadrula coccinea Conrad. [Fig. 9.] 

St. Joe River, Fort Wayne, Ind., June, 1913. Collected by 
H. Walton Clark; collection of United States Biological Laboratory, 
no. G-71. 

Semicircular in shape; ventral margin rounded, somewhat oblique; 
hinge line long and straight; size medium, 0.160 by 0.160 mm. 

This glochidium is of the type represented by ebena, plicata, etc., 
and very closely resembles solida, with which it agrees in size but 
differs in the obliquely rounded ventral margin. As a parasite it 
would be difficult to distinguish from solida. Tost unknown. 


Quadrula heros Say. [Fig. 10.] 

Mississippi River, Moline, Ill., September 24, 1912. Collected by 
Arthur D. Howard; collection of United States Biological Laboratory, 
no. G-51. 

Semielliptical in shape; ventral margin obliquely rounded; hinge 
line long, undulated, oblique; size large, 0.260 by 0.340 mm. 

This glochidium is subject to more variation than any other with 
which I am familiar. For instance, some specimens from Caddo 
Lake, Tex., collected by Mr. Austin F. Shira, who has kindly allowed 
me to study his material, are uniformly shorter and more oval in 
outline, with hinge line less oblique, than specimens from the Ohio 
and Mississippi Rivers, and the variation in size is remarkable, the 
extremes being 0.300 by 0.340 and 0.250 by 0.262 mm. Another 
example, from White River, Ark., measures 0.280 by 0.380 mm. 
Notwithstanding its great variation in size, and even outline, this 
species can not readily be confused with any other, even though the 
larval gland may have been absorbed, which occurs during meta- 
morphosis. This coiled gland is a prominent feature in the mature 
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glochidium, as will be noted by reference to the figure (fig. 10), where 
it is shown without undue amplification. 

Host: In Arkansas, last January (1913), I found this species 
parasitic in considerable numbers on the fins of the sheepshead 
(Aplodinotus grunniens) but none were present on the gills of the 
same fish. Thus we are forced to conclude it is a fin parasite, not- 
withstanding the fact that a specimen of eel (A. chrysipa) taken at 
the same place—Cache River, near Clarendon, Ark.—held a single 
glochidium on its gills, and a “water dog” (Necturus maculosus) also 
held one on the gills. The structure of the gills of the Necturus 
maculosus resembles the fin structure of fishes and may function the 
same, so it may not be at all remarkable to find mussel larve infecting 
them, at least of those species which take externally on fishes. 


Quadrula lachrymosa Lea. [Fig. 11.] 

Tributary of Fall River, Greenwood County, Kans., August, 1912. 
Collected by Kansas Biological Survey; collection of United States: 
Biological Laboratory, no. G63. 

Glochidium (not fully matured) semielliptical in shape; ventral 
margin rounded; hinge line rather short, usually depressed, but 
sometimes straight; size small, 0.085 by 0.090 mm. 

The shape of this glochidium is suggestive of Tritogonia tuberculata, 
but has a shorter hinge line and less depth; the size is practically 
the same, and with our present knowledge it might be possible to 
confuse the two species, especially when examined as parasites. Host 
unknown. 


Quadrula obliqua Lamarck. [Fig. 12.] 

Cumberland River, Burnside, Ky., July 14, 1911. Collected by 
H. Walton Clark; collection of United States Biological Laboratory, 
no. G—66. 

Glochidium of the trigona type; semicircular; hinge line long and 
straight; depth greater than length; size medium, 0.160 by 0.175 
mm. 

This glochidium seems to be rather intermediate in shape between 
Q. trigona and Unio gibbosa, agreeing with the former in length, but 
with less depth, érigona being longer than deep, and obliqua deeper 
than long. While agreeing with gibbosa in shape, except somewhat 
longer hinge line, it is much smaller and is not likely to be confused 
with it. Host unknown. 


Unio crassidens Lamarck. [Fig. 13.] 

Cumberland River, Burnside, Ky., July 14, 1911. Collected by 
H. Walton Clark; collection of United States Biological Laboratory, 
no. G-65. 
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Glochidium subtriangular in shape; hinge line long and rather 
evenly curved; depth greater than length; size medium, 0.150 by 
0.160 mm. 

In this species the glochidium seems to be intermediate in shape 
between examples of the Anodonta group on the one hand and cer- 
tain species of the Lampsilis-Quadrula group on the other, best rep- 
resented in the former by Alasmidonta calceola, and in the latter by 
such species as Quadrula ebena, etc. Compared with Unio gibbosa 
it is more circular in outline, if we except the pointed ventral margin, 
and has a shorter, more curved hinge line. It is an aberrant type 
related to Margaritana margaritifera. Host unknown. 


EXPLANATION OF FIGURES. (Puare I.) 


Fig. 1. Anodonta suborbiculata. 
Fig. 2. Lampsilis multiradiata. 

Fig. 3. Lampsilis parva. 

Fig. 4. Lampsilis picta. 

Fig. 5, 5a. Lampsilis purpurata. 
Fig. 6. Lampsilis ventricosa satura. 
Fig. 7. Margaritana monodonta. 
Fig. 8. Obovaria circulus. 

Fig. 9. Quadrula coccinea. 

Fig. 10. Quadrula heros. 

Fig. 11. Quadrula lachrymosa. 

Fig. 12. Quadrula obliqua. 

Fig. 138. Unio crassidens. 

Fig. 14. Lampsilis breviculus brittsi. 
Fig. 15. Lampsilis lienosa unicostata. 
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COMMUNICATION FROM THE COMMISSIONER OF FISHERIES TO THE 
SECRETARY OF COMMERCE, TRANSMITTING A REPORT ON THE 
OTTER-TRAWL FISHERY AND MAKING RECOMMENDATIONS REGARD- 
ING THAT FISHERY, 


DEPARTMENT OF COMMERCE, 
Bureau or FisHeries, 
Washington, January 20, 1916. 
The Secretary or ComMERcE: 

There is forwarded herewith, for transmission to Congress, a re- 
port embodying the results of an investigation by the Bureau of 
Fisheries of the method of fishing known as otter trawling. The 
investigation was undertaken, and this report thereon is submitted, 
pursuant to the authority contained in the act approved August 24, 
1912, making appropriations for sundry-civil expenses of the Gov- 
ernment for the fiscal year ending June 30, 1918, as follows: 

To enable the Commissioner of Fisheries to investigate the method of fish- 
ing known as beam or otter trawling and to report to Congress whether or not 
this method of fishing is destructive to the fish species or is otherwise harm- 
ful or undesirable, $5,000, or so much thereof as may be necessary. 

A similar provision was contained in the sundry civil appropria- 
tion act for the following year, the sum voted being for the comple- 
tion of the investigation. 

In anticipation of the foregoing action by Congress, preliminary 
inquiries were begun on otter trawlers operating out of Boston in 
June, 1912. On September 30, 1912, Mr. A. B. Alexander, assistant 
in charge of the division of statistics and methods of the fisheries, 
was ordered to proceed to Boston and other places to determine on 
methods for prosecuting the inquiry, but it was not until December 
28, 1912, that he was given definite authority to proceed with the 
work. Mr. Alexander had exclusive charge of the field investiga- 
tions, with headquarters in Boston, and, with the exception of insig- 
nificant intervals, was continuously in the field during the calendar 
year.1913; and he is responsible for the methods followed and the 
data collected. 

Under the plan of investigation adopted, men in the employ of the 
Bureau were placed on a number of the vessels, both otter trawlers 
and trawl liners, to make personal observations and records of the 
practices of the fisheries and the character of the catch. To each 
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man there were issued the following instructions and schedule of the 
salient points at issue: 


INSTRUCTIONS FOR OTTER-TRAWL INVESTIGATIONS. 


The general purpose of the investigation is to determine the efficiency of the 
apparatus employed and its effects upon the fishes and the fishery. 

The principal points to be considered are as follows: 

1. The defining of each separate fishing area over which the trawl was 
worked. If within sight of land, giving the bearing of the nearest point of 
land and the distance from shore. If out of sight of land, giving the name of 
the fishing bank, and, if possible, the latitude and longitude. 

. The days and dates trawling was carried on. 

. The number of times the trawl was lifted each day. 

. The length of time the trawl was down on each occasion before lifting. 
The speed of the vessel when trawling. 

. The weather conditions each day. 

. The kinds of fish taken from the net after each haul. 

. The quantity of fish, including shellfish, taken in each haul, showing the 
quantity of each kind and its proportion to the whole catch. (This should be 
ascertained by actual count or measurement, if possible. If this can not be 
done, then the closest possible approximation should be made.) 

9. The quantity and kind of immature edible fish taken in each haul and the 
proportion of such to the whole. 

10. What disposal was made of such immature fish, and what disposal was 
made of all nonedible fish taken. 

11. The proportion of fish that were alive when each haul was brought on 
deck, and the kinds mostly found to be alive. 

12. If immature and nonedible fish were thrown overboard, the percentage of 
each kind that were alive when returned to the sea and the percentage that 
would be likely to survive. 

13. The size, up to which the various kinds of fish were regarded as immature 
and unmarketable by the captain of the trawler. 

14. The number of times the trawl was worked over the same piece of ground 
in succession, showing whether the second or further drags were as successful 
as the first. 

15. Whether fish eggs or spawn (except what might be emitted from the 
fish in the net by their own weight) were taken on any occasion, and if so, the 
kinds taken. 

16. Whether fry of any fish were taken on any occasion, naming the kinds. 

17. Whether ordinary fishing vessels at work were within sight on any occa- 
sion during trawling operation, and if so, giving the distance between such 
vessels and the trawler. 

18. Whether any nets, lines, or other fishing gear were carried away or 
whether the fishing success of such gear was interfered with in any way by 
the presence of the trawler. 

19. Details should be given showing the kinds of gear, where it was set, and 
the quantity damaged in each instance. 


WARAAP Wb 


OTTER TRAWLERS. 


Urgent representations have been made to this Bureau to the effect that the 
method of fishing known as otter trawling, which has been introduced on this 
side of the Atlantic only a few years ago, is such an unduly destructive method 
that if generally adopted the lines and other gear of ordinary fishing vessels 
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will be continually carried away and destroyed and the fishing grounds quickly 
rendered nonproductive. The representations take the following form: 

1. That the fishing areas where steam trawlers have already been operating 
have become seriously depleted of fish. 

2. That the spawn or eggs of fish are destroyed by the trawlnet when being 
dragged along the bottom. 

3. That immature fish are taken in very large numbers, which are killed in 
the process of capture and are thrown away. 

4. -That valuable shellfish are destroyed in large numbers. 

5. That steam trawlers carry on operations at night as well as in the day- 
time, and that although an effort might be made to keep clear of the ordinary 
fisherman’s gear during daylight, no such effort would be made in the darkness, 
owing to the invisibility of the buoys and other floating marks. 

6. That it is not an uncommon thing for a steam trawler to come close to 
ordinary fishing vessels and their dories when the gear of the latter is in the 
water and being overhauled, and, if fish appear plentiful, to sweep around the 
spot and with the trawlnet carry away the gear with all the fish on the hooks. 

7. Further, that while steam trawling has been prohibited within the terri- 
torial waters of Canada, such protection affords the inshore fisherman little 
protection, as their gear is frequently set even long distances beyond territorial 
waters, and it, of course, affords no protection whatever to the “bank” fisher- 
men. 

On the other hand it is urged: 

1. That steam trawling is not an unduly destructive method of fishing, as 
an evidence of which is the fact that it has been intensively carried on in the 
North Sea and other European waters for very many years without any diminu- 
tion of the fisheries being apparent. 

2. That continuous supplies are necessary to meet the demands of the grow- 
ing fresh-fish markets, and that as steam trawling can be carried on in practi- 
cally all weathers, it is the only means of providing such continuous supplies. 

3. That edible flat fishes, for which there is an evergrowing market, and which 
are taken in very limited quantities by hook and line, can be secured in large 
quantities by steam trawlers. 


The men were supplied also with printed forms on which to record 
full data respecting the date, location, duration, and length of each 
haul; the numbers and sizes of each species of commercial fish taken ; 
and the numbers and sizes of edible fish of species never, or not 
usually, placed on the markets. They were required to record, also, 
all observations of facts bearing on the points in dispute, the condi- 
tion (living or dead) of the fish thrown overboard, the amount and 
character of the bottom material brought up in the trawls, any inter- 
ference with or damage to trawl lines, ete. 

The men making the observations on the vessels were: 

W. W. Welsh, assistant, Bureau of Fisheries, Washington, D. C. 

Thomas M. Douthart, Boston, Mass. 

Frank S. Terry, New York, N. Y. 

John H. Brennan, Port Clyde, Me. 

John N. Burrows, Southport, Me. 

Allan L. Black, McKinley, Me. 

Walter H. Rich, Portland, Me. 
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In addition, Dr. W. C. Kendall, assistant, Bureau of Fisheries, 
made observations on the flounder otter-trawl fishery of Cape Cod 
in November and December, 1912; and Mr. EK. C. Johnston, assistant, 
Bureau of Fisheries, investigated the paranzella-net fishery of San 
Francisco in September and October, 1912. 

With the exception of Mr. Terry, who made but one trip, all of 
these observers had knowledge of the fisheries, although, with the 
exception of Mr. Burrows, who had fished on a line trawler out of 
Gloucester 15 years or more previously, none was or had been en- 
gaged in either the trawl-line or otter-trawl fisheries. An effort was 
made to obtain men capable of understanding and reporting on the 
matters which came under observation and at the same time as free 
as possible from prejudice by reason of their vocations and previous 
associations. 

During June, 1912, the observers made three trips on otter-trawl 
vessels and recorded the data of 101 hauls of the nets. From Janu- 
ary to December, 1913, 61 trips were made and 1,532 hauls were ob- 
served on otter trawlers; and from June to December, 1913, 17 trips 
and 9@ sets of trawl lines were observed on schooners. 

The field investigations were brought to a close in December, 1918, 
and on February 5, 1914, the Commissioner of Fisheries named for 
the consideration of the data and the preparation of a report a com- 
mittee of three, of which Mr. A. B. Alexander was chairman and 
Messrs. H. F. Moore, assistant in charge of scientific inquiry, and 
W. C. Kendall, scientific assistant, were members. The orders under 
which this committee proceeded were as follows: 


You are hereby designated a committee charged with the duties hereinafter 
indicated in connection with the investigation of the American trawlnet fishery, 
as directed by Congress in the sundry civil appropriation act for 1913, as fol- 
lows: 

“To enable the Commissioner of Fisheries to investigate the method of fish- 
ing known as beam or otter trawling and to report to Congress whether or not 
this method of fishing is destructive to the species or is otherwise harmful or 
undesirable, $5,000, or so much thereof as may be necessary.” 

Your inquiries will involve, first, a thorough consideration and interpretation 
of the data collected by the Bureau of Fisheries regarding the steam trawlnet 
fishery of Boston and New York, the boat trawlnet fishery of New England, 
the paranzella fishery of California, and other similar fisheries in various parts 
of the United States, special attention being given to the detailed records ob- 
tained by agents of the Bureau while stationed continuously on trawling vessels 
during the years 1912 and 1913. ;: 

For comparative purposes, you will naturally give consideration to the avail- 
able data showing the present extent and general condition of the trawl] fishery 
in Europe, and the steps that have been taken by the various European coun- 
tries to regulate, restrict, or abolish the fishery; and the recént history of the 
fishery in Japan and Canada, and the action of those countries in regulating 
or abolishing the trawlnet fishery. 
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It is not my purpose in any way to influence the form and scope of your 
report, but I venture to suggest that your conclusions cover the following topics, 
which, with others, will doubtless occur to you: 

(a) The general effects of the fishery on the permanency of the fish supply, 
and a comparison of the relative effects of the trawlnet and other forms of 
apparatus used in the same waters. 

(6) The nature and extent of the destruction of young food fishes. 

(c) The destruction or waste of edible fishes that have no present market 
value. 

(ad) The extent to which the trawlnet fishery of the United States has con- 
tributed to the food supply in fishes, not generally taken with other apparatus. 

(e) Definite instances, supported by evidence, in which the scarcity of any 
kinds of fish on given grounds may be attributable to the trawlnet fishery. 

(f) Interference of the trawlnet fishery with other fisheries, 

(g) The necessity for international agreement with Canada, Newfoundland, 
France, and other countries in order to make effective any restrictive or pro- 
hibitory measures that may be determined to be desirable. : 

It is believed that in drawing your conclusions and making your recom- 
mendations you will be guided solely by the evidence afforded by the Bureau’s 
investigations and by the action of other countries having prolonged experience 
with this method of fishery. 

It is desired that the preparation of your report be expedited as much as 
possible, and that it be handed to me for administrative approval and sub- 
mitted to Congress not later than April 15, 1914. 


The report speaks for itself and no review thereof by me is neces- 
sary. I will simply refer to the chapters containing the conclusions 
and recommendations, and submit them as the official opinion of 
the bureau. While I was entirely unaware of the results of the in- 
quiries until the completion and signing of the report, I have care- 
fully reviewed the work of the committee, commend their labors, 
and indorse their findings as justified by the evidence. 

Respectfully, 
H. M. Smiru, Commissioner. 
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LETTER FROM BUREAU COMMITTEE TO THE COMMISSIONER OF FISH- 
ERIES TRANSMITTING REPORT ON THE OTTER-TRAWL FISHERY, 


DrparRTMENT OF COMMERCE, 
Bureau or FIsHeries, 
Washington, January 6, 19165. 
The CommissIonNER OF FISHERIES: 

We are transmitting herewith our report on the effects of otter 
trawling on the fisheries, in accordance with your order of February 
5, 1914, constituting us a committee for the consideration of the sub- 
ject. We have been unable to comply with your injunction in regard 
to the time at which the report was to be rendered for the reason that 
we speedily found that the data acquired by the field investigations 
in 1913 were inadequate as a basis for conclusions which would be 
either just to all interests or commensurate with the importance of 
the subject. In order to reach any useful conclusions whatever it 
has been necessary to consider the available facts presented by the 
history of otter trawling in Great Britain, and we decided that for 
this purpose it was advisable to go to the original official sources of 
information rather than to utilize the conclusions arrived at by the 
various commissions which have investigated the subject, and this 
has consumed much time, particularly as the inquiry had to be con- 
ducted without interference with many other duties. 

In reviewing the causes, conclusions, and results of various investi- 
gations of trawling in Great Britain, it must be borne in mind that 
the conditions of the sea fisheries there have always been and still are 
very different from those in this country. There trawling has under- 
gone a progressive evolution, here it has just begun in a small way 
at the modern end of that evolution, both in the development of the 
engines of that method of fishing and the fishes sought. 

Therefore the early considerations of the subject of trawling have 
only a general, if any, application to the question in this country, as 
the conditions, until recent date at least, are incomparable and a com- 
parison, to be of much value, must be of synchronous and analogous 
conditions What was concluded by the Royal Commission of 1863, 
or any other commission or select committee, or the fact that 40 
years ago or at any time prior to the advent of steam trawling, and 
particularly the otter trawl, a great scientist or other authority made 
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this or that statement or came to this or that conclusion, affects 
the present question to the extent only that the statement or conclu- 
sion holds good at the present day and that it applies on this side 
of the Atlantic. 

Although the present conditions in the fisheries of Great Britain 
have been reached through changes and progress of many years, and 
those of this country are of recent and comparatively sudden develop- 
ment, the “ bones of contention” have apparently been handed along 
little changed through the various periods in Great Britain; and 
finally, still little changed, have crossed the Atlantic to America. 
When analyzed, the allegations against trawl fishing seem to have had 
their origin in that one economic factor that has been an ever-present 
cause of complaint against each and every innovation in fishery meth- 
ods and appliances in whatever country—competition. 

Therefore, most of the investigations and inquiries, while directly 
ascribable to localized self-interest, have been brought about by 
allegations mainly of general economic significance. The economic 
conditions, at least, changed from period to period, and each in- 
vestigation had a somewhat different problem, and its conclusions- 
and recommendations were in accordance with the evidence pre- 
sented by the conditions of the time. Our investigations have the 
same characteristic, and it is not improbable that if we should be 
called on to conduct a similar inquiry in the future, we might find 
the conditions so changed as to require conclusions different from 
those we have now reached. 

This committee has based its findings of fact and its conclusions, 
so far as the conditions on the banks visited by American fisher- 
men are concerned, wholly on the mass of material that has been 
accumulated in the Bureau of Fisheries; and the opinions of per- 
sons other than the members of the committee have been rigorously 
excluded from consideration. 

We are pleased to be able to report complete accord in our de- 
ductions and unanimity in our recommendations. 

A. B. ALEXANDER. 
H. F. Moors. 
W. C. Kenpat. 


REPORT ON THE OTTER-TRAWL FISHERY. 


By A. B. ALEXANDER, H. F. Moore, and W. C. KENDALL. 


INTRODUCTION. 


Until 1905, American vessels fishing for demersal or bottom fish 
on the banks adjacent to the coast of the United States or on the 
more distant banks off the coast of Newfoundland and Canada con- 
fined themselves to the use of hand lines and trawl lines, the nature 
and methods of the use of which will be described later in this re- 
port. This fishery was, and is, conducted solely by sailing vessels. 

In the year mentioned, the steamer Spray was built at Quincy, 
Mass., for Boston owners, the Bay State Fishing Co. She was 
constructed on the general plans of British fishing steamers and 
was equipped for using the otter trawl, an entirely new method 
of fishing on the coast of the United States, also described further 
on in this report. In 1910, two more steam trawlers were built for 
the same owners, and in each of the years 1911 and 1913 three 
similar vessels were added to the fleet. In addition, a converted 
yacht owned in New York began fishing in 1912, and a small vessel 
owned in Gloucester sometimes uses an otter trawl. In the winter 
of 1914-15 a menhaden steamer entered the fishery. These, with 
the Coquet, a Scottish vessel which made several trips into New 
York, are the only vessels which have used otter trawls out of 
American ports or which have carried fares taken with otter trawls 
into such ports. The fishery has always been conducted predomi- 
nantly out of Boston, and at present is practically confined to that 
place. 

Although the merits and demerits of beam trawling and otter 
trawling, which are essentially similar, had long been the subject of 
much controversy and numerous investigations in Europe, there 
never had been occasion for either in the United States until the 
rapid augmentation of the Boston steam-trawling fleet after 1910 
aroused the line fishermen to apprehension concerning the conserva- 
tion of the fishing banks and a realization that they were face to face 
with a possible revolution in the methods of fishing. 

As an outcome of this alarm, and in response to the appeal of 
the line fishermen and related fishery interests, the investigation 


on which this report is based was made. 
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THE AMERICAN BANK FISHERIES. 
GENERAL CONSIDERATIONS. 


In comparatively recent years the fishing fleet of the banks has 
undergone a great change in both model and rig. The introduction 
of a new class of vessels, having greater speed and superior sea- 
going qualities than were possessed by the old type, has made it pos- 
sible to prosecute the fisheries on a larger scale at all seasons, espe- 
cially during the winter months. In consequence of the increased 
size of the modern type of vessels, much more fishing gear is now 
operated per vessel than was customary 30 or 40 years ago. At 
that time fewer vessels, in proportion to the size of the fleet, were 
engaged in the market fishery—that is, landing their catch in a fresh 
condition—and more attention was paid to what is termed salt fish- 
ing—that is, the dressing and curing of fish on the banks where 
caught. 

As the demand for fresh fish increased, more vessels became en- 
gaged in supplying the market, with the result that in a few years a 
large fleet was permanently employed in fishing for cod, haddock, 
and other species throughout the entire year. ‘These vessels fish 
chiefly on Georges, Browns, and Western Banks, and in the South 
Channel, although at times many of the inshore grounds are visited. 
Quick trips are usually made, but there are times when a continu- 
ance of gales interrupts fishing for a week or more. Fish that are 
over two weeks old, as a rule, do not command the price that is real- 
ized for those more recently caught; in consequence there is an in- 
centive for the fishermen to land their catch in as fresh condition 
as possible. 

In the early years of the haddock fishery only a small portion of 
the haddock grounds were resorted to, but as more vessels were 
added to the fleet and competition arose the accessible grounds were 
more thoroughly exploited and larger catches resulted. 

On Grand Bank, Western Bank, Quereau Bank, and other 
grounds where halibut were at one time very plentiful, there has, 
in recent years, been a decided falling off in the catch, and in some 
places where they were formerly found in abundance, it is no longer 
considered profitable to fish for them. This condition is thought to 
have been brought about by overfishing. Grounds that have been 
depleted in this manner require “rest”; and it has been found 
that localities which have been abandoned for a considerable length 
of time furnish a fairly good supply of halibut when again visited. 

Taken as a whole, however, the halibut grounds of the western 
Atlantic are less productive than they were 15 years ago (1899), © 
when the catch of fresh and salted halibut amounted to 9,025,182 
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pounds, compared with 3,379,580 pounds in 1914. In 1910 the catch 
was 4,023,999 pounds; in 1911, 3,501,745 pounds; in 1912, 3,541,539 
pounds; in 1914, 3,379,580 pounds; the average annual yield in 
the past five years being 3,947,003 pounds. 

The falling off in the amount of halibut landed in some years 
since 1899 may in a measure be accounted for by the fewer vessels 
engaged in the fishery, as it has been found unprofitable to send a 
large fleet of halibut catchers each season to banks where the re- 
sults were extremely doubtful, especially in view of the fact that 
larger and more certain returns might be realized from the cod, had- 
dock, or mackerel fisheries. Aside from changes mentioned in the 
halibut and haddock fisheries, the general condition of the various 
banks enumerated, with the exception of Georges and South Chan- 
nel, remains about the same as it was 30 years ago. 

In order to make a clear presentation of the underlying differences 
between the old line fisheries and the new trawlnet fisheries a full 
description of the respective apparatus and methods is desirable. 


HAND-LINE AND TRAWL-LINE VESSELS. 


Line trawls have been extensively used by the fishermen of New 
England for many years. This method of capture has largely sup- 
planted hand lines, although in recent years, at certain periods, a 
considerable fleet of hand-liners has fished on Quereau Bank and 
Western Bank with marked success, fishing being carried on from 
the deck of some vessels and from the dories of others. The first 
class are known as deck hand-liners and the second as dory hand- 
liners. Each method is still used in the cod fishery, but trawl-line 
fishermen greatly outaumber those using hand-lines. 

In the inshore fisheries, where formerly hand-lines were wholly 
used, trawl lines are now the principal means of capture, except on 
the local fishing grounds off Cape Ann, where gill nets have been 
extensively employed in the last three years for the capture of 
pollock, cod, and haddock. 

Dory hand-line vessels—A dory hand-line vessel usually carries 
from twelve to fourteen 13-foot dories. When not in use they are 
nested on the main deck, an equal number on each side. In this kind 
of fishing one man goes in a dory and operates two and three lines, 
the number being regulated by the depth of water, strength of tide, 
and other conditions. 

Size of lines and leads.—The lines used by dory fishermen on 
Quereau and other banks, where this method of fishing is largely 
carried on at times, are tarred cotton, weighing from 8 to 10 pounds 
per dozen. The leads weigh from 23 to 34 pounds each. The depth 
of water in which fishing is carried on varies from 15 to 50 fathoms, 
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while with trawl lines the depth is usually greater, 40 to 60 fathoms 
being a fair average. 

Bait.—Salt clams, fresh squid, caplin, fresh herring, and other 
species are used for bait. 

Skill of fishermen—On good fishing ground a skillful fisherman 
will load his dory in a comparatively short time, and it is not un- 
common, when fish are plentiful, for a boat to be loaded three or four 
times in a day’s fishing. At such times, when there is a considerable 
fleet of vessels on the bank, the weather being pleasant, it is not 
unusual for 200 or 300 dories to be fishing side by side. In other 
localities where fish are less abundant the dories are likely to be 
more scattered. While the dories are out the skipper and cook gen- 
erally fish from the deck of the vessel. 

Time of fishing —Generally the men go out in the dories twice 
each day; the first time being before sunrise and again just before 
noon. In the middle of the afternoon they return to the vessel and 
eat their supper, after which they begin to dress the catch. 

The number of fish caught by each man is noted by the captain, 
and upon this record depends each man’s share of the proceeds, it 
having been found that better results follow this system than on 
vessels where all fish are thrown together, all men sharing alike. 

Fishing is continued each day, weather permitting, until a fare 
has been secured or a scarcity of fish compels the vessel to seek a new 
berth. Sometimes the voyage is interrupted by the necessity of leav- 
ing the-bank for a fresh supply of bait. 

Deck hand-line vessels.—V essels of this class often fish on the same 
ground with dory hand-liners. The crew fish from the deck. The 
fishing gear is the same as that used in dories, excepting that the 
leads are heavier. 

Trawl-line vessels—tLine trawlers engaged in the market fishery 
are of two classes, known as single and double dory fishermen, so 
called because of one man being required in the single and two men 
in the double dories. The dories are 12 and 14 feet long, respectively. 

Number of dories and amount of gear.—Vessels that land fresh 
fish from offshore grounds, such as Georges, Browns, Cape Shore, 
and other banks, carry from 12 to 16 dories. Vessels fishing on local 
grounds are generally smaller in size and in consequence carry fewer 
dories. 

Ordinarily each dory is furnished with from 4 to 6 tubs of trawl, 
each tub representing about 500 hooks, seldom exceeding 525 hooks. 
A flour barrel, sawed off above the lower quarter hoops, is used for 
a tub. The trawls are coiled in tubs as they are baited, the baited 
hooks being placed at the side inrowsin such manner that they can be 
thrown out quickly without fouling. A vessel having 12 dories, each 
dory operating four tubs of trawl, would use 24,000 hooks to a set, and 
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one having 16 dories 32,000 hooks. The number of tubs to be set is 
regulated by the abundance of fish, strength of the tide, and weather 
conditions. On first arriving on the bank it is frequently necessary 
to test the ground as to the abundance or scarcity of fish. At this _ 
time only a small portion of the gear is set, as it is not thought 
advisable to consume the bait on uncertain ground. 

Cod and haddock trawl lines —Trawl lines consist of two parts, 
the ground line and the gangings, together with buoys, buoy lines, 
and anchors. The ground line is a small, tarred cotton line weigh- 
ing about 14 pounds per one dozen lines of 25 fathoms each. The 
size of lines varies somewhat. The gangings, to which the hooks are 
attached, are of tarred cotton line weighing about 5 pounds to 300 
fathoms, are 2 feet long, and are fastened to the ground line at 
intervals of 5 feet, although some vessels employ gear with the 
hangings placed 388 inches apart, and others 5 feet 9 inches apart. 
There is no fixed rule governing the number of hooks on a trawl. 
Vessels engaged in the offshore fisheries generally use gear with the 
hooks closer together than those employed in fishing on local banks. 
Captains and crews of vessels entertain different ideas regarding the 
manner in which trawls should be rigged, and this in a measure ac- 
counts for the different styles of gear found on vessels engaged in 
the same fishery. 

Trawls set for both cod and haddock are now rigged practically 
in the same manner. In past years, however, the hooks and gang- 
ings on cod trawls were somewhat larger than on haddock trawls. 
Smaller gear has gradually come into use, and the haddock trawl 
has taken the place of the cod trawl on Georges, South Channel, and 
shore grounds. 

Dories and their outfit—In making a passage to and from the 
banks and during stormy weather the dories are nested on the deck 
of the vessel and securely lashed. On arriving on that part of the 
bank where a set is to be made, the lashings are cast off and prepara- 
tions made for fishing. Into the top dories of the nest, previous to 
hoisting out, the necessary fishing gear is placed, consisting of tubs 
of trawl, buoys, buoy lines, anchors, fish gaff, bait knife, and dory 
roller. It may be stated that the trawls are baited before being 
placed in the dories. The other dories are equipped in the same 
manner by their respective crews, and as soon as ready are hoisted 
over the side and paid astern, ready to set in the position selected by 
the captain. 

Setting a trawl line.—In setting a trawl two men usually goina 
dory, one to throw the trawl and the other to row the boat. Having 
arrived at the place where the set is to be made, they fasten a buoy 
to one end of the buoy line and throw it over the side. The buoy 
line is allowed to run out until the end is reached, when it, together 
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with the upper end of the trawl line, is bent to the ring of the anchor. 
The anchor is lowered over the side, and the trawl is then thrown 
from the tub until the lower end is reached; it is then fastened to the 
upper end of the second tub of trawl, and so on until all of the tubs— 
four, six, or more—have been set. The last end of the trawl, to- 
gether with the second buoy line, is bent to an anchor and thrown 
over the side, care being taken to prevent the buoy line from fouling 
with the hooks of the trawl as it runs out. To the free end of the 
buoy line is attached the second buoy. The distance between the 
buoys depends on the number of tubs set;-sometimes it is a mile or 
more. 

Hauling a trawl line.—At an early hour in the morning the men 
turn out to their breakfast, following which the dories are hoisted 
over the side and preparations are made for hauling. In this case 
the trawls have been left out overnight. ‘There are many times, how- 
ever, when two sets are made each day and no night fishing is done. 

The men row in various directions according to the bearings of 
their outer buoys. Having reached the buoy, the man in the bow of 
a dory begins to haul the buoy line, hand-over-hand, over the roller 
inserted on the gunwale in the forward part of the dory. This is 
kept up until all the slack is taken in and a strain is brought to bear 
by the anchor and trawl, when the services of both men are required. 
The man in the stern unfastens the buoy and coils the buoy line. 
The anchor having been unbent and stowed away, the man in the bow 
commences to haul the trawl, which is coiled away in tubs by the man 
stationed aft, who at the same time takes the fish from the hooks. 
In this manner the entire “string” of gear is hauled, each section 
coiled in a tub, the hooks placed in such a position as to make it com- 
paratively easy to rebait them. Before arriving alongside of the 
vessel everything connected with the trawl is stowed and fastened in 
such a manner that it can be removed from the dory to the deck 
without becoming tangled. 

Underrunning a trawl—This method permits the removal of 
the fish from the hooks and rebaiting them in a single operation, 
thus saving a considerable amount of labor. ‘“ Underrunning” is 
sometimes performed on ground where fish are plentiful and the 
weather is suitable for such operation. A trawl intended to be 
“underrun” is set in the usual manner with slight variation. A 
becket is made in the buoy line about 10 or 12 fathoms b« .ow the buoy. 
In the becket is bent a small line which reaches to the bottom, and 
to the bottom end of this line is fastened a stone weighing about 
6 pounds. The ground line of the trawl, instead of being fastened 
to the ring of the anchor, is attached to the small line close to the 
stone. When thus set there is sufficient distance between the an- 
chor on the buoy line and the stone on the small line to permit 
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The otter trawl, as used by steamers fishing out of Boston, is essen- 
tially a large, flattened, conical bag, which is towed along the bot- 
tom of the sea. The mouth of this bag is kept open laterally by two 
large boards, or doors, one on each side, so rigged that they operate 
like kites. These boards are secured to the towing warps by chain 
bridles, so adjusted that as the trawl is towed along the resistance 
of the water causes the boards to pull away from each other, thus 
spreading the bag. 

This conical bag is about 150 feet long. ‘That portion of the mouth 
of the bag which les on the sea bottom is secured to a foot line 140 
feet long, reaching from board to board. The upper edge of the 
mouth is secured to a shorter headline, 110 feet long, also reaching 
from board to board. In operation this headline, being shorter, 
causes the top of the mouth of the bag to extend considerably in 
advance of the lower portion. 

The otter boards are usually about 10 feet long, 4 feet high, and 
24 inches thick and are heavily shod and reinforced with iron. At 
ordinary towing speed their kite-like action extends the mouth of 
the net laterally to a width of from 70 to 90 feet. The flow of water 
into the net tends to keep it open vertically, but this force is 
assisted by a painted canvas float attached close to the center of the 
headline. 

The foot line is a wire cable served with marline and wound with 
rope, giving it a diameter of about 4 inches. This wrapping tends to 
prevent the line from cutting into the bottom, and thus reduces the 
wear and tear on the net. Chafing gear, consisting of sections of 
old nets, is used for further protection. 

The nets themselves, which are all imported, are constructed of 
strong manila twine, with a mesh of about 3 inches square in the 
forward third of the bag. The central third has a mesh about 14 
inches square. In the last third of the net, or cod end, the twine is 
doubled. This makes the knots larger and reduces the size of the 
mesh to about 14 inches square. The end of the cod end is open and 
is secured, while fishing, with a draw string. 

In setting the trawl, the wire cables are run through fair leads to 
and through the gallow sheaves, one forward and one aft on the side 
from which it is proposed to set. The cables are then shackled to 
the chain bridles of the otter boards, which are in turn secured to 
either wing of the trawl. The vessel is then brought beam to the 
wind, the net being on the windward side. The cod end is then 
tied up and put overboard, the balance of the net being paid out 
as the vessel drifts to leeward away from it. The float (usually a 
balloon-shaped canvas bladder) is secured to the center of the top 
of the bag. The net is now all gone into the water, with the excep- 
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tion of the ends of the wings, which are attached to the otter boards 
hanging at the gallows. 

Both towing warps are now slowly paid out for a short distance, 
and the vessel moves slowly ahead, turning toward the side from 
which the net is being set. This is continued until the otter boards 
have spread the net properly, and the whole apparatus has assumed 
the position for fishing. The cables are then paid out until the net 
has reached the bottom, when they are stopped and shackled together 
near the stern of the vessel. 

The trawl is now towed slowly along the bottom at a rate of 
from 2 to 3 miles per hour, usually for about 14 hours. Then 
_ the cables are released from the shackle at the stern, the winches 
are started, and as the net comes up the vessel is again brought 
broadside to the wind, with the net to the windward, and stopped. 
The otter boards are brought right up to the gallows blocks, and 
the net is further brought in by quarter lines run to the gypsy heads 
of the trawling winches, the crew taking in the slack of the net by 
hand. When the ends of the quarter lines are in, the foot rope of 
the net les close alongside the vessel. 

The remainder of the net is taken in over the side by hand until 
the cod end, which contains the catch, is reached. The throat of 
the cod end is now folded over and bunched together; a sling is 
passed around it, to which is attached a fall from the derrick boom 
on the foremast. A winch now hoists the cod end, with its con- 
tents, and swings it inboard, where it is lowered over one of the 
checkers. The draw string is now released, and the catch falls out 
onto the deck. 

If fishing is to be continued in the same locality, the trawl is 
immediately again set as before, and the crew start at once to sort, 
clean, and stow the marketable fish and dispose of the trash. This 
work is accomplished in the following manner: 

Two or more men, armed with pitchforks, attack the pile of fish 
in the checker, heaving overboard the skates, dogfish, monkfish, 
and other species considered worthless, and tossing the haddock, cod, 
and other marketable fishes into separate checkers. Here these fish 
(excepting the fiat fish), are immediately cut and gutted, a stream 
of salt water from a hose washing away the blood and gurry. The 
livers of the cod, haddock, etc., are usually saved. The gutted fish 
are now forked into a bin where they are further washed by a 
stream of salt water. When this bin is full it is opened by means 
of a hinged bottom, and the fish fall into the hold, where a man is 
stationed who packs them away in pens with chopped ice. The flat 
fish are packed in ice without cutting or cleaning. The fish being 
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stowed, the hose is turned onto the deck and the checkers cleaned in 
readiness for the next haul. 

Fishing continues day and night The crew is divided into two 
watches, working six hours each. The average number of hauls per 
24 hours, under ordinary circumstances, is about 10 to 12, although 
this will vary according to the nature of the ground, the amount of 
net mending necessary, and the weather. Including the passage to 
and from the fishing grounds, from four days to a week is usually 
required to get a full fare of fish. 


FISHING BANKS OF WESTERN NORTH ATLANTIC. 


The principal fishing banks of the western North Atlantic and 


their approximate areas, are as follows: 
Square miles. 
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Grand Bank—The Grand Bank lies southeast of Newfoundland, 
and in area is about equal to all of the other offshore banks com- 
bined. It extends from latitude 42° 57’ to 47° 04’ N., and from lon- 
gitude 48° 06’ to 54° 11’ W. 

Tts outline is that of an irregular triangle, with sides, respectively, 
964, 225, and 264 miles long. In both area and extent of its fisheries 
the Grand Bank is the most important fishing ground in the world. 
Its principal fishery is that for cod, which is carried on by ves- 
sels from France, the United States, the Canadian Provinces, and 
Newfoundland. The fishing season lasts from April to October. 
Halibut also are taken in considerable numbers. 

Green Bank.—Green Bank, situated between Grand Bank and 
St. Pierre Banks, is of comparatively little importance, although 
one of the best halibut grounds lies in the deep water near its south- 


@No name is given on the charts, but it is known to fishermen as the Seal Island 
Ground; it lies between Browns Bank and Seal Island. 
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ern part. Its length, north and south, is 62 miles, and its width 
is about 36 miles. Little is known of the abundance of cod on this 
bank, but vessels from Gloucester, Mass., fish here for halibut. 

St. Pierre Bank.—St. Pierre Bank is situated off the center of 
the southern coast of Newfoundland, and is distant about 10 miles 
from the islands of St. Pierre and Miquelon. Its length is about 
125 miles, its width between 35 and 65 miles. Cod and halibut 
are the only food fishes found in considerable numbers, although 
a few cusk and haddock are sometimes taken. The season begins 
about the first of April and extends until November. Few except 
_French cod vessels and fresh halibut fishermen resort at present 
to this bank, as other places offer better inducements. 

Quereau Bank.—Quereau Bank is one of the most important of 
the northern banks. It is somewhat rectangular in shape, about 
120 by 47 miles in extent, and lies between 44° 04’ and 45° 01’ 
north latitude, and 57° 10’ and 60° 05’ west longitude. Cod and 
halibut are the principal fish, but hake, haddock, and cusk also 
abound. The best season is from May to November, but halibut 
are found throughout the year off the edges of the bank. 

Misaine Bank—Misaine Bank les north of the western two- | 
thirds of Quereau Bank, from which it is separated by a channel 
about 20 miles wide. Its greatest length and width are 80 and 
40 miles, respectively. 

The Gully—tThe Gully is the deep passage lying between Quereau 
Bank and Sable Island. It is an important place for halibut, the 
grounds proper being limited to that portion of The Gully between 
the meridians of 50° and 60° west longitude. Most of the vessels 
resorting to The Gully are from Gloucester, Mass. 

Sable Island Bank or Western Bank—This is one of the most 
important fishing grounds of the western Atlantic. It lies south 
of Cape Breton Island and the eastern part of Nova Scotia, be- 
tween 42° 55’ and 44° 46’ north latitude and 59° 04’ and 82° 35’ 
west longitude, and is about 156 miles long and 76 miles wide. 
At its eastern end is Sable Island. Cod and halibut are the prin- 
cipal food fish taken, the former being most abundant from March 
to June. Vessels from all along the New England coast and the 
British Provinces resort to this bank for cod, but the halibut fishery 
is almost exclusively carried on by the Gloucester fleet. 

Le Have Bank.—This bank lies between 42° 34’ to 43° 25’ north 
latitude, a distance of 52 miles, and 63° 50’ to 65° 07’ west longitude. 
a distance of about 54 miles. Cod and haddock are the principal 
species taken. These are found at all seasons of the year, but are 
most abundant during the early winter months. 
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Le Have Ridges—WLe Have Ridges is an eastern continuation of 
Le Have Bank, with a length of about 45 miles. Halibut, cod, and 
bake are the principal species taken. 

Roseway Bank.—Roseway Bank lies north of the western part of 
Le Have Bank and southeast of Shelburne Light, Nova Scotia, and 
is of small extent, about 21 by 15 miles. Cod, haddock, and cusk are 
the principal fish taken, but hake, pollock, and halibut also occur. 
It is mainly resorted to by small vessels from Nova Scotia, although 
a few from New England occasionally fish there. 

Browns Bank.—Browns Bank les northeast of Georges Bank, 
from which it is separated by a gulley 15 miles wide. It is about 
63 miles long by 43 miles wide. Cod, halibut, and haddock are the 
principal fish, but pollock and hake are also found. Cod and had- 
dock are quite plentiful in winter. 

Seal Island Ground.—Seal Island Ground is a direct continuation 
of the shore soundings, extending south nearly to Browns Bank, 
and northwest to about 35 miles beyond Seal Island. Cod, haddock, 
and pollock are the principal fishes, but halibut, cusk, and hake are 
also taken, and occasionally herring and mackerel. The fleet resort- 
ing there is composed chiefly of Nova Scotia vessels. 

Georges Bank.-—Georges Bank is the largest and most important 
ground near the coast of the United States and is second only to 
Grand Bank in these respects. It lies to the eastward of Cape Cod 
and Nantucket Shoals, between 40° 30’ to 42° 08’ north latitude and 
66° to 69° west longitude. Its greatest dimensions are about 150 by 
98 miles. On its western part are a number of dangerous shoals. 
During February, March, and April large schools of cod and had- 
dock appear on this bank, usually on the “ winter fishing grounds,” 
whose area is about 11 square miles. 

South Channel.—South Channel is practically an extension of 
Georges Bank, or that part of it lying west of 69° west longitude 
and between 40° 45’ and 41° 45’ north latitude and includes the 
ground covered by Nantucket Shoals and as far north as Chatham 
Lights. It is a very prolific ground for haddock and is resorted to 
by the Boston and Gloucester fleets. Its closeness to the markets 
makes it possible to land fresh fish in excellent condition. 


COMPARISON OF THE CATCH BY OTTER-TRAWL AND TRAWL-LINE VESSELS. 


The character of the catch, as measured by the number, and espe- | 
cially .by the relative proportions of the species taken, varies with 
the time of year as well as with the apparatus employed, as will be 
seen from the following table, based on the records of observers 
stationed on both otter trawlers and line trawlers during the year 
1918. 
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PERCENTAGE OF MARKETABLE AND UNMARKETABLE SPECIES OF FISHES TAKEN 
By OTTER TRAWLS AND TRAWL LINES, RESPECTIVELY, IN 1913, oN CERTAIN 
VESSELS. 


Otter trawls Trawl 
Hee 
Species. une to 
‘< Januar nelle Decem- 
to May ina ber 
Marketable species, saved: Per cent. | Per cent. | Per cent. 
CCl te ee ra os a isso sta cae siena cinisicino siciacte sein sewlsjaieeiosicices 4.4 3.6 8.8 
VAM OC ketee as cee ees = Soe ciests sae cesceecet tgece eSewiscesesagcstee 70.3 36.6 35.6 
WTA O Stet te Sate eae ’slneiscie dou inicieisisne sjseesbaisie cising Scceaosaess sicemescemesess 6 2.0 11.0 
AOU OC Kote ae setetas atte ectara ara ecteb nee cin aist= aicloiae sates Nein emia ieee cite -2 a8} .8 
OGUSkerpeeseneniseccteisls stciciels (wisisia'sjalvicin o) otie.o salsiaeins Ste. aie Seiwis's oicjalsislviom ccieiel es isietee cin are si 2.6 
AWiOMiPFISH focnres eeepc en ac bate tik te cle ttn ceo eben tents cesses 1 (a (a) 
ETAT MUGS Seo eins Seales acreminis oe esac assets cdauceas secs qoeineeetces (a) 1 wl 
BOLGR Epics cere tee coc daa nmecinacad Mare weeds Sac sneddenetnan ees 4.0 1.3 1 
Butterfish BS ieiole oats esisinle Sielaois se sicassies ase ecisleme signs cases eciecee nice sa] aaedcctesis of n)leteise’sare!stsye 
ROS CHS erenes anette n a teen eet mala eitocle ticle -leeulcnactetoee ase mena els sma acteie 3.8 1.6 
NWARODSTOT ea sates casio ne ne Boas ceiacostieasnaes sdeceseccwawsoeceedesess (a) (G)) > 4|sesaeece es 
Rotalimankotedseesessemisceceiciciemaisaccccsacccnepelescctccssscccsscss 79.6 48.4 60.6 
_—————— SS s— ———_—S—S— | ——a———X— 
Immature marketable especies, wasted: 
Cod a 2.4 (a) 
9.1 22.3 ail 
9 15:2 7.5 
(2) (2) |.---22--- 
ag! (@)  jedzeeecece 
Dil lavatea ie wie atetet| aeetolaisieerete 
10.5 39.9 7.6 
Nonmarketable species, wasted: 
DU ern ake assescte nice heise sicinieicisisesis aieicciclninic cCcisiswle claiatciare eieinie(eleia siete © 5 3.3 Onl 
WLOUMGERS Aas ciaiate SiSsic)s wcll sears wel peso Saye iota ia Seis ak Sie ais es Uicelga ees ec 4.0 Qi, 1.3 
Monch Site emcee atiesiselte Geo ajaj-tele Clem iaise alam wie lcieeicisicisieiecis soins = -6 ileal -5 
ID OptiSH eS Saaaa eee eee e aaintie oo aciasieisinien sists Soe oeise cisiaae sisie oe 2.4 2.8 21.2 
BE Ate eae tetas ae atin ae cleismceenes tosis cine seecebe cctoneeremennccee 2.3 1.8 3.5 
Totals peers ceecee cesses nsaasonsesecacetes dee eencacmcaeeces 9.8 il sé 31.6 
otalawastorallispecies=smcacsssescceeser osc cseieceecicmememacaesseceecee se 20.3 51.6 39.2 


a Less than 0.1 per cent. 


This is a record of the catch, not of the fares landed, and it 
includes the marketable, the unmarketably small of the marketable 
species, and the species which have no present market value. The 
question of the sizes of these fish will be considered later. All cod, 
haddock, hake, pollock, cusk, halibut, and sole of suitable size are 
saved, while wolf fish, butterfish, and rosefish are sometimes saved 
and sometimes thrown away. The “nonmarketable species” are all 
edible fish, but are not utilized in American markets. 

It will be observed that there is but little change in the pro- 
portions of marketable and nonmarketable species taken by the 
otter trawls in the first and second halves of the year, respectively, 
but that during the period from June 1 to December 31 the trawl 
lines catch a much larger proportion of nonmarketable species than 
do the otter trawls, the difference being due to the larger number 
of dog-fishes taken on the lines, 21.2 per cent of the whole catch 
as compared with 2.8 per cent taken in the nets. During this period 
the otter trawls observed took 88.2 per cent of farerable species 
and the trawl lines 68.3 per cent, and of the nonmarketable species 
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the nets took 11.7 per cent and the lines 31.7 per cent. Eliminating 
the dogfish, the proportion of total nonmarketable species taken 
by the two methods did not differ materially. 

The waste of marketable species too small for sale was compara- 
tively small in the otter-trawl fishery from January to May in- 
clusive, not being materially higher than the catch of immature 
fish on lines in the latter half of the year, but from June to Decem- 
ber, inclusive, the otter trawls were relatively almost five times as 
destructive of small fish as the lines. 

On the vessels under observation the lines took no young cod 
and practically no young haddock, while 2.4 per cent of the whole 
catch of the otter trawlers consisted of young cod and 22.3 per cent 
of young haddock regarded as too small to sell. Stated in another 
form, 40 per cent of the cod and 38 per cent of the haddock taken 
by the otter trawlers from June to December were fish too small 
to market. From January to May but 3 per cent of the cod and 
11 per cent of the haddock were unmarketable on account of their 
size. 

The foregoing data are based on the entire catch of all vessels 
observed; since they cover trips to a number of banks and the 
returns for the two methods of fishing are not strictly comparable, 
for the steam trawlers and liners were in many cases not fishing 
on the same grounds, the following table has been prepared: 


PERCENTAGE OF MARKETABLE AND UNMARKETABLE SPECIES OF FISHES TAKEN BY 
CERTAIN OTTER TRAWLERS ON GEORGES BANK AND SoutH CHANNEL, RESPEC- 
TIVELY, AND BY LINE TRAWLERS IN SOUTH CHANNEL, FROM JUNE TO NOVEMBER, 
INCLUSIVE, 1918. 


Otter trawls, June-} raw) 
November. lines, 
Bae ite ee eee | dipane— 
Species. Nore 


Georges | South ber, 


South 
Bank, | Channel. Chaandll 


Marketable species, saved: Per cent. | Per cent. | Per cent. 
Cod 3.7 3.7 7.8 
45.5 30.9 41.1 
3.6 8 9.6 
~2 3 6Y) 
(2) 8 2.3 

e (@ (2) 
(a pul 

.8 1 (a) 
Buttertish sea. ee eee an sce hee aes we See eee nee eos ; 1.0 -5 1.7 
PROSefiSH * 28.352 Sane ce oo cla mttaer oo Nee ey pen eee eee 1.8 5:19. leaden 
Wobsters tt Got bi» SRS; TeE es) ee ke BRR Ce eae eee ee (a) (2) "7 | 22a 


a Less than 0.1 per cent. 
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PERCENTAGE OF MARKETABLE AND UNMARKETABLE SPECIES OF FISHES TAKEN BY 
CERTAIN OTTER TRAWLERS, ETC.—Continued. 


Otter trawls, June-| Trawl 
November. lines, 
' Species. | Novem- 


Georges | South Sout) 
| South 
Bank. | Channel. Channel: 


Nonmarketable species, wasted: Per cent. | Per cent. | Per cent. 
Milverp halle res a: BB ea aoe eta’ = ajoidic aes Sins Bulelelelcin Sania SaaS cited eclelaarelalel 2.1 4.3 6.1 
loin OISbeeee eases ccisasicce nics eciacinceaeidace cre seissisionenecmenscee ce 2.0 3.4 5 
Ponta slate tare teyerstatae SaS c cleice oie ant cet (sicles slab oat eeenineetceniabesecces 1.0 1.0 .3 
NY OTS He een venta anio snc cre womieic ce miei ae eisiae ease ee ee acduecceess 4.4 a e/ 18.0 
SUCVIOL Ab dee eaBboaeb cot ato cebosnaondsocneacodeEdc bobEccesaaaeEoses nesaeHe 2.0 1.6 3.0 

Motalaserse mates seer sate asst Sects oe cece ote abe Masse cca celceiaae 155 12.0 27.9 

RoLalgwastewallispeciesss:G3 aos sa kae cle cciscisme cioiae caiee Saas cdies Seles cise eee’ 53.4 56.3 36, 2 


a Less than 0.1 per cent. 


An analysis of this table shows considerable difference between the 
catches made by otter trawls on Georges Bank and South Channel 
during the same part of the year. The former ground produced 
a large proportion of merchantable species of fishes and a corre- 
spondingly small proportion of immature individuals. Again, con- 
sidering the cod and haddock, it is found that the former ground 
relatively to the entire catch produced 3.7 per cent of marketable 
size and 2 per cent of immature fish and the latter 45.5 per cent and 
21.9 per cent respectively of the two sizes. In other words, 35 per 
cent of all cod and 33 per cent of all haddock were too small to 
market. 

In the South Channel fishery, 3.7 per cent of the whole catch con- 
sisted of marketable cod and 30.9 per cent of marketable haddock, 
while the young of these species constituted 2.7 per cent and 22.4 per 
cent, respectively. In the line fishery in South Channel, 7.8 per cent 
of the whole catch consisted of marketable cod and 41.1 per cent of 
marketable haddock, and there were practically no young of these 
species. While all of the cod and haddock taken on lines were . 
marketable, but 67 per cent of the cod and 58 per cent of the had- 
dock taken in the otter trawls were saved, the remaining 33 per cent 
and 42 per cent respectively being too small to sell. Summarizing, 
while the otter trawls were considerably less destructive to the young 
of marketable fishes on Georges Bank than in South Channel, they 
were in both cases incomparably more destructive than the lines 
fished in South Channel or on all of the other grounds collectively. 

The young fish not large enough to market are thrown overboard 
from the vessels in the case of the otter trawlers and from the dories 
in the line fishery. The testimony of the observers on the vessels is 
that a very large percentage or practically all of the immature fishes 
of marketable species are dead when thrown over from the steamers, 
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and the large percentages of young cod, haddock, and hake shown in 
the preceding tables are to be regarded as an absolute waste. The 
young fishes taken on the lines have a much better chance to live, as 
they have not been subjected to the pressure to which the netted fish 
are exposed and are immediately returned to the water, although 
some of them are killed or injured by being “slatted” against the 
sides of the dories. 

In respect to the catch of unmarketable species there is not much 
difference if the dogfish be eliminated from consideration. All of 
the waste species enumerated in the table are edible and most of 
them are regarded with considerable favor in Europe. The dogfish 
has long been eaten and the demand for it in Great Britain is steadily 
increasing, but its only economic aspect in the United States is that 
of a nuisance to the fisheries. The monkfish is one of the most highly 
esteemed fishes in Germany, and the skate has wide consumption in 
various parts of the world. Both the flounder and the silver hake 
are good fishes. 


WASTE FROM MARKETING SMALL FISHES. 


The foregoing deals with the catch as a whole and the waste which 
results from the fish discarded as unmarketable. There remains to 
be considered such waste as may result from marketing an undue 
proportion of small fishes which, if permitted to live, would not 
only increase in size and thereby mechanically augment the volume 
of fish in the sea, but would further increase the supply by procrea- 
tion. To develop the extent and character of such waste as may 
occur through the predominance of small fish in the catch the follow- 
ing tables are presented : 


WEIGHT AND PERCENTAGE, BY CULLS OR SIZES, OF CoD, HapDOocK, AND HAKE 
MARKETED BY OTTER TRAWLERS AND TRAWL LINERS FISHING ON ALL BANKS 
IN 1918. ‘ 


Quantity. Percentage. 
Species and sizes. 
Otter Trawl Otter Trawl 
trawls. lines. trawls. lines. 
Cod: - Pounds. Pounds. 
WATE eee seisiseciis cieseisiseste oe sino eiciseic ei aaeenRaeeae cinta 409,559 | 6,927,763 24.56 43.16 
IMarketaes sos Seeks eben cond sae as Sa qenceeee serena 1,119,975 8,099, 221 67.15 50. 46 
Serodbetsasdeen ced saan cen nance we Soe een ames ees seicis 138,272'| 1,023,129 8.29 6.38 
Motel. Rak oe celsee cs ceweewe cnc cicisicepicaliasisctembe cenemer 1, 667, 806 | 16,050, 113 100. 00 100. 00 
Haddock: 
Leas Ben eS eau COEECOOGode CpoSoebeor pbadanee Sas SI56e 10, 366, 002 | 30, 265, 920 &3. 00 6.31 
CSET G RS Se emma ON it = an EE es a a 2,122,990 | 1,159,795 16.99 3.69 
Die. Mine as ee eae lbg ete et ote AAS Oe alt Me 12, 488,992 | 31,425,715 | ~ 99.99 100. 00 
ooo Ohl ESE ESS 
Hake: 
ate Os RG S228 Sree Sen eS. Te eee ee eS OES 99,890 | 3,411,107 47.68 38. 22 
IM Odie raven css bel sicc eb ein ste sine Cals San islteeisbinstenieeiete = 109,595 | 5,513,336 52.32 61.78 


Total a tee oon oot ae ae fe ts ae eee ee 209,485 | 8,924,443} 100.00 100. 00 
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The preceding table includes practically all of the cod, haddock, 
and hake marketed at Boston during the year, and it will be seen that 
not only, as has been previously shown, do the otter trawlers catch a 
larger proportion of the small fish than do the trawl liners, but the 
fish marketed are smaller in the cases of the cod and the haddock, 
although the reverse is true in respect to the hake. The regulations 
of the New England Fish Exchange at Boston prescribe the follow- 
ing weights of the several sizes in “culls” of these three species: 
Cod: 

Large, 10 pounds and up. 

Market, over 24 pounds to 10 pounds. 

Scrod, 1 pound to 24 pounds, inclusive. 
Haddock : 

Large, over 24 pounds. 

Scrod, 1 pound to 24 pounds, inclusive. 
Hake: 

Large, 6 pounds and over. 

Medium, over 23 pounds to 6 pounds. 

We have at hand no data showing the average weights of the fishes 
of the several “culls,” and the table presented can not be interpreted 
to show the economic loss due to the capture of a predominance of 
small fishes, even though they be marketed. Moreover, the table 
shows the catch from all banks, on many of which the otter trawlers 

fished but little or not at all. The only fishing ground for which 
there are sufficient data for a comparison of simultaneous fishing 
operations by both methods is South Channel, and the observed facts 
in respect to that locality are presented in the following table: 


PERCENTAGES BY COUNT OF CULLS oR SIZES OF CoD, Happock, AND HAaKEr Mar. 
KETED BY OTTER TRAWLERS AND TRAWL LINERS, RESPECTIVELY, FISHING IN 
SouTH CHANNEL FROM JUNE TO SEPTEMBER, 1913. 


Otter Trawl 


Species and sizes. trawlers. | liners. 


Cod: 
MAT POs eta siare ais afotseiate AO sien senso won sco as Seis waeaearen cebee cease tesinss chichecwes 6.08 22. 62 
ETEK Leetonia es cee eee ore ine tee te ene ee ee Seite rete Salty suave anaes 71. 50 69.15 
erodes sent meta daraiwctate tens SS Seine oalopictibte one noes be cosa chebetok tinge. 22. 42 8. 23 
MOtalec meek cmos hose TAI COD COOBUORUCODODOSOD HOSS Ge eC ED COnO COOTOCDORDECOserE 100. 00 100. 00 
Haddock: 
LL EO 0 SS HSU ESS ESERIES Aaa ae ce psn ia Neel eC A at ate od al Sean 71. 81 82.16 
Dero ywemmrieeys starts asec see A enters aistavo asaya Sancta ares eect er a oe Wreaths 28.19 17. 84 
ER Obamas ete cae ower Sera eae ot a cigap ccs vic eed ee eee cea Rice: baloteees does 100. 00 100. 00 
Hake: 
Wane emeecemcesae sae Udcnedossemnads SanBacé eo sbacee sega codAbASHséecesadenddeeeEos 40. 57 76. 70 
MCC ye wee eee eee et sets rr aoe aka tec oat Acton ook ode ao he 59. 43 23. 30 
io tell eee pene ea oP BSS Seas cote Eon ous incn S Sooo aan Eccdeadecsall 4-100; 00)| +. 100,00 


This table differs from its predecessor in that the percentages 
are based on the number instead of the weight of the fishes mar- 
keted, and the loss resulting from the capture of an undue pro- ~ 
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portion of small fishes is more clearly brought out. One large 
cod, for instance, weighs at least four times as much as a scrod, yet 
each scrod taken is, barring accidents and enemies, a potential 
large cod. We have, however, no way of determining the age or 
weight “expectancy ” of the average scrod, and any consideration 
of the probabilities would be mere unfounded speculation. It is 
clear, at least, that the otter trawl not only destroys more fish 
too small to market, but it is also more wasteful than the line fish- 
eries by reason of the smaller average size of its marketable catch. 


EDIBLE FISHES WASTED AND NEW KINDS MARKETED. 


There is another type of waste which has not yet been considered. 
Failure to utilize a resource which from its nature is not imperish- 
able is almost as economically indefensible as to needlessly destroy 
part of a product the other parts of which are utilized. Every 
edible or otherwise economically valuable fish left in the sea beyond 
the requirements of the maintenance of the species, or to serve as 
food for other species which are used, is a loss so long as the need 
of man for protein-bearing food remains unsatisfied. A waste of 
a recognized food species by any given method of fishing may be- 
come justifiable if large quantities of previously unutilized species, 
not possible to take by other apparatus, be made available to con- 
sumers. In final analysis the consumers’ interest is paramount, 
and the real purpose of a fishery is that the people may have fish, 
both immediately and for all time. 

The species of flounder locally known as “sole” is practically the 
only fish marketed by the otter trawlers which does not feature 
in the market returns of the trawl liners. These fish average about 
3 pounds in weight. During the period from January to May, 
inclusive, 4 per cent, and from June to December, inclusive, 1.3 
per cent by count, of all of the fish caught by otter trawls con- 
sisted of soles, all or practically all of which were marketed, while 
the quantity of this species caught on lines was negligible. During 
1913 the trawlers marketed an average of about 50,000 pounds of sole 
per month, or 600,000 pounds per year. This is about three times 
the total quantity of marketable hake, 36 per cent of the saleable 
cod, and nearly 5 per cent of the haddock marketed from the same 
source. It is therefore a material addition to the food supply. 

The average weight of the young cod, haddock, and hake killed 
and thrown away by the otter trawlers is not definitely known, 
but it is believed to be at least three-fourths of a pound. On this 
*ssumption, the total quantity of soles marketed by the otter trawl- 
ers is but one-third of the weight of small gadoids destroyed. As 
has been before pointed out, the catch of the young of these fish 
by trawl liners is comparatively negligible. Without considering 
the question of the potentiality for growth of these young fish and 
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their value for the perpetuation of the fisheries, the quantity of 
them destroyed is not compensated for by the catch of sole. 

The wolf fish or catfish is also taken more frequently in otter 
trawls than on the lines, but the entire quantity marketed by the 
trawlers did not exceed 75,000 or 80,000 pounds in 1913. 

Of the edible though unutilized fishes taken by the two methods 
of fishing, the otter trawlers take more fiounders and monkfish 
and the liners more silver hake and dogfish, while there is not 
much difference in the relative quantities of skates. Although sev- 
eral species of skates are highly regarded in other countries, it 
does not appear that any determined effort has been made to estab- 
lish a market for such fishes in the United States. The relative 
prices of fishes are to a very large extent controlled by local taste, 
custom, and prejudice. For instance, the silver hake which is thrown 
away by American bank fishermen is the highest priced of the Irish 
demersal fishes (excepting flat fishes), the haddock being next in 
price. The skate sells in that country for but about 10 per cent 
less than the cod, and in England the fishermen receive for dog- 
fish but 50 per cent less than for cod. In Germany the monkfish 
sells for much more than fresh mackerel. There is nothing to 
indicate, therefore, that the otter trawlers added greatly to the 
supply of fish food by the introduction in the markets of fishes 
which are not yielded in considerable quantities by the line fish- 
eries, although their catch is such as to apparently make this to 
some extent possible. 


FLUCTUATIONS IN THE CATCH AND EVIDENCES OF IMPOVERISHMENT OF 
THE FISHERY. 


It is hardly to be expected that a fishery so recently established 
and of such moderate development as otter trawling in the United 
States would have any apparent effect on the abundance of fishes, 
but it has been alleged that a diminution of the catch of demersal 
fish already has become apparent, and it is necessary to examine the 
evidence in respect to the allegation. The statement made is that the 
beginning of the effects of otter trawling on the abundance of fishes 
on the banks became apparent during 1913 in the quantity of fish 
landed at Boston. The following table gives the landings at that 
port for a series of years: 


Year. Pounds. Value. Year. Pounds. Value. 
1G09S ce cetone ee seeeceee 84, 794, 303 P2220 NSO || LOLA cerca io saecs tans 104, 978, 427 $2, 718, 304 
ThE eR ss Seam Ga Crees Syl eer Ay ys RC) pee ee 92,317,920 | 2,869,472 
1 91D) Se Saat ae tee 994020 5127.| eo 70pSl-|| 1014s so) wane ess enms 92, 252,880 | 2,622,919 


‘This table shows that there was a gradual increase in the total 
catch from 1909, when there was but one otter-trawl vessel, until and 
including 1912, when there were six in commission, but that in 1913, 
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when three more entered the fishery, there was a sudden full in the 
quantity, though a slight increase in the value of the fish landed. 
In 1914 about the same quantity of fish was taken as in the preceding 
year. 

This may be the result of the operation of any one or several of 
a number of factors, among which may be mentioned the condition 
of the markets for fish and labor, the weather, the natural irregu- 
larities of the migrations of the fishes themselves or an actual de- 
crease in the fishes due to the fisheries or to natural causes. That the 
falling off in quantity was not due to a decrease in demand is indi- 
cated by the considerably higher price per pound brought by the 
fish in 1913 as compared with the preceding year. 

That for several years there has been a deficiency of fishermen to 
man the schooners in the line fishery is well known. This is due 
partly to the introduction of gill netting in the fishery for cod and 
haddock, which withdrew a number of men from the line fisheries, 
and partly to the migration of a number of the fishermen to the 
Pacific coast. Also, a number of schooners have been sold to persons 
in Nova Scotia and elsewhere, and this, together with the paucity 
of men, has reduced the activity of the line fishery. From 1908 to 
1914 the number of trips of line-caught fish landed at Boston fell 
from 4,493 to 3,089, a reduction of 31 per cent. To eliminate this 
factor as far as possible and to reduce the catch to a basis of a unit 
of effort expended in making it, tables and diagrams showing the 
fish landed at Boston for a period of years are presented. 


QUANTITIES OF Cop, HADDOCK, AND HAKE 'TAKEN ON ALL BANKS BY AMERICAN 
LINE VESSELS LANDING THEIR CATCH AT BOSTON AND GLOUCESTER, 1891 To 
1914, INCLUSIVE. 


Neti Cod. Haddock. Hake. All kinds, 
u - 

ber of P P 

trips Bin. Total. eis Total. | £2 | Total. | gi. | Total. 


Pounds.) Pounds. |Pounds.| Pounds. |Pounds.| Pounds. |Pounds.| Pounds. 
4,119 | 4,043 | 16,655,200 | 8,220 | 33,860,197 | 2,997 | 12,347,730 | 15,261 | 62,863,127 
3,826 | 4,201 | 16,075,290 | 8,162 | 31,229,350 | 3,029 | 11,590,400 | 15,393 | 58, 895, 040 
4,537 | 4,780 | 21,687,330 | 8,706 | 39,502,450 | 3,275 | 14,863,100 | 16, 762 | 76,052, 880 
4,271 4,674 | 19,965, 150 8,475 | 36,199,900 | 2,457 | 10,497,400 | 15, 608 | 66, 662, 450 
4187 | 4,836 | 20,251,160 | 6,904 | 28,909,200 | 1,560 | 6,535,300 | 13,302 | 55, 695, 660 
4085 | 5,196 | 21,229,700 | 6,760 | 27,614,750 | 1,613 | 6,590,500 | 13,570 | 55, 434, 950 
1808. .........| 3,491 | 4,263 | 14,882,500 | 6,235 | 21,769,300 | 2,114 | 7,382,430 | 12,613 | 44,034, 230 
1899 3,866 | 5,091 | 19,684,550 | 6,504 | 25,145,160 | 2,196 | 8,489,800 | 13, 791 | 53,319, 510 
TOO Meee tee 3,731 | 4,748 | 17,717,650 | 7,567 | 28,235,850 | 1,853 | 6,917,100 | 14,170 | 52,870, 600 


1901 3403 | 4,963 | 16,892,450 | 7,267 | 24,731,350 | 2,191 | 7,457,850 | 14,423 | 49,081, 650 
1902 37981-| 5,836 | 23,233,900 | 8,575 | 34,138,850 | 2,065 | 8,223,850 | 16,477 | 65, 596, 600 
1903. 3,818 | 5,600 | 21,381,350 | 9,747 | 37,216, 200 | 2,519 | 9,617,750 | 17,866 | 68, 215, 300 
1904. 47056 | 4,605 | 18,678,525 | 10,087 | 40,916,300 | 2,775 | 11,258,100 | 17, 468 | 70, 852, 925 
1905. 47980 | 5,811 | 24,872,200 | 123313 | 52 700,650 | 2,223 | 9,516,500 | 20,347 | 87,089, 350 
LONG Geos. Coc lk oes coco seca cence ak | eee ena alee ol neat eae er 
TOOT Goon se oe cnc cist ce cence wcjee ic odatalece slosteletell aateiei=lelmtnielale'~'| Slate bis elein | = =1=(=\s[n/mimininiaie| sle/6 olslaiaibe|lelelata=teieiniate 
1908. 47493'|" "6,258 |'28,119, 400 | 8,518 | 38,272,500 | 2,764 | 12,419, 500 | 17,540 | 78, 811, 400 
1909. 4’ 740 | 5,417 | 25,678,900 | 7,756 | 36,766,255 | 2,404 | 11,395,000 | 15,578 | 73, 840, 150 
1910. 4’ 487 | 5,744 | 25,777,210 | 9,364 | 42)016,820 | 3,644 | 16,353,100 | 18, 753 | 84, 147, 130 
1911. 37793 | 5,573 | 21/139;800 | 10,630 | 40,320,200 | 2,949 | 11,186,225 | 19,152 | 72, 646, 225 
1912. 37381 | 6,347 | 21,460,350 | 11,774 | 39,810,500 | 3,335 | 11,276,050 | 21, 457 | 72,546, 900 
1913 37950 | 5/577 | 18/127,912 | 10,313 | 33,519,547 | 3,046 | 9,900,945 | 18,937 | 61,548, 404 


3/089 | 6,527 | 20,163,129 | 10,349 | 31,970,866 | 2,327 | 7,190,065 | 19,204 | 59,324, 060 


a Data not available. 
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steam-trawl fleet began to increase, has been higher than for any 
preceding like period since 1891. There is, therefore, no statistical 
evidence of a decrease on the fishing banks as a whole. 

A majority of the trips represented in this table were made to 
banks on which the otter trawlers fish little or not at all, and the 
point may be raised that the destructive effects of the trawls might 
be masked by the returns of fish from distant banks which were not 
affected. To examine into this phase of the subject and to develop 
the locale of such diminution as may have occurred, the following 
tables and diagrams have been prepared: 


QUANTITY OF Cop, HADDOCK, AND HAKE TAKEN ON ALL GROUNDS EXxcrept GEORGES 
BANK, SOUTH CHANNEL, AND NANTUCKET SHOALS BY AMERICAN LINE VESSELS 
LANDING THEIR CATCH AT BOSTON AND GLOUCESTER, 1891 To 1914, INCLUSIVE. 


Cod. Haddock. Hake. All kinds, 
Num- 
Year. ber of : 5 x és 
trips er er er er 
Pp aS Total iin Total. trip. Total a. Total 

Pounds.) Pounds. |\Pounds.| Pounds. |Pounds.| Pounds. |Pounds.| Pounds. 
SOU wa eeiesisci= 2,909 | 2,882] 8,384,200 | 5,034 | 14,643,997 | 4,060 | 11,812,605 | 11,976 | 34,840, 802 
PSO 2) ici cho Scilintejase tad al] wie > wicre nicl] oie whuio/w'e (olelelaisl| aiteleievalete'al| ote relsiave aye te wie ll atone ate al ates late eel ee | oe era | nr ee 
Ie Bopp osDocaG 2,586 | 2,985 | 7,719,690 | 4,728 | 12,226,750 | 2,985 | 7,720,000 | 10,698 | 27,666, 440 
ESO4 ec ecace ss | 3,130 | 3,473 | 10,873,430 | 4,792 | 14,999,350 | 2,911 | 9,113,200 | 11,177 | 34,985, 980 
UROb se Aeeeaees | 2,814 | 3,049 | 8,580,750 | 4,804 | 13,518,900 | 1,987] 5,593,000 | 9,841 | 27,692, 650 
WSOC aeeceee a 2,691 2, 861 7, 701, 260 4,018 | 10,813,900 1,128 | 3,035,600 8,908 | 21,550, 760 
PSO ice cerscse cs 2, 784 3,140 | 8,743,100 | 3,871 | 10,778,050 | 1,212 | 3,376,000 | 8,224 | 22,897,150 
AROSE cee Roe 2,545 | 2,612 | 6,649,900 | 3,536 | 9,000,150 | 1,435 | 3,652,230 | 7,584 | 19,302, 280 
PO Sses Ls, Se 2,688 | 3,529] 9,488,350 | 3,266 | 8,779,460 | 1,527] 4,105,200} 8,323 | 22,373,010 
190003 aoesene 2,540 | 3,478 | 8,835,650 | 4,144 | 10,526,650 | 1,247 | 3,168,500 | 8,870 | 22,530,800 
TOO Me eheeee 2,504 | 3,643 | 9,123,850 | 4,380 | 10,968,350 | 1,840 | 4,608,750 | 9,864 | 24,700,950 
1902s act aumiac 2,520 | 4,006 | 10,095,650 | 4,734 | 11,931,850 | 1,312] 3,307,950 | 10,053 | 25,335, 400 
LOOSE RS ee 2,419 | 4,210 | 10,184,750 | 6,220 | 15,048,500 | 1,758 | 4,253,050 | 12,189 | 29,486, 300 
1904 sah antes 2,461 | 2,958} 7,281,225 | 5,170 | 12,725,700 | 2,218 | 5,459,900 | 10,348 | 25, 466, 825 
1005. Aden cece 2,378 | 2,881 | 6,850,000 | 6,328 | 15,049,450 | 2,050 | 4,877,100 | 11,260 | 26,776, 550 
W906 Gees ace aoleateeecnl need ajo5 al wee cjcicin vivicce|as ckiele'c(] w els aelcivinsieiatel| stcactiere | aie cinlea'sle siete | testes wine eclece maneite 
QO Oe sat reictsatal| vieraye sites lores ieie asl all cioieroto Mees elciel| bate amercincl sels eloiee bee [omuremmiee [eo etcncsein ate sia ssieclelerae eee eee 
1900S meceemecae 2,988 | 3,398 | 10,155,000 | 5,313 | 15,875,400 | 2,059 | 6,151,500 | 10,770 | 32,181,900 
1900 Ree eae 3,373 | 3,174 | 10,706,500 | 5,960 | 20,105,150 | 2,248 | 7,584,600 | 11,383 | 38,396, 250 
1O10bmceeceeee 3,126 | 3,364 | 10,516,100 | 5,630 | 17,599,550 | 3,871 | 12,102,300 | 12,865 | 40,217,950 
TOD eee baz 2,806 | 4,203 | 11,795,550 | 5,336 | 14,974,200 | 2,567 | 7,204,125 | 12,107 | 33,973,875 
TOU Sees nee 2,209 | 4,406 | 9,733,950 | 6,545 | 14,459,300 | 2,943 | 6,502,650 | 13,896 | 30,695, 900 
AVS rjeatonscect 2,242 | 3,927 | 8,805,648 | 7,609 | 17,060,431 | 3,096 | 6,941,526 | 14,633 | 32,807, 605 
LTE Sehr ee 2,153 | 6,469 | 13,929,217 | 6,460 | 13,909,607 | 2,760 | 5,944,051 | 15,691 | 33, 782,875 


@ Data not available, 


The otter trawls have been used almost exclusively on Georges 
Bank, South Channel, and Nantucket Shoals; and it will be seen 
that, excluding these grounds, the catch per trip of cod, haddock, and 
hake, collectively, by liners, has exhibited a gradual and almost 
uninterrupted increase from 1908 to 1914, the aggregate gain during 
that time being nearly 45 per cent. So far as the individual species 
were concerned, the catch of cod per trip in 1914 was larger than in 
any other year enumerated; the catch of haddock was larger than 
in any year, except 1912 and 1913, being much smaller than in 1913; 
and of hake about as many were caught as in any year, excepting 
1891 and 19106. 
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Diagram showing the catch per trip by American line vessels fishing on all grounds except 
Georges Bank, South Channel, and Nantucket Shoals. 


QUANTITY OF Cop, HApDocK, AND HAKE TAKEN ON GrorcEes BANK, SoutTH CHAN- 
NEL, AND NANTUCKET SHOALS, BY AMERICAN LINE VESSELS LANDING THEIR 
CATCH AT BOSTON AND GLOUCESTER, 1891 To 1914, INCLUSIVE. 


Cod. Haddock. Hake. All kinds. 
Num- 
Year. ber of a x 
trips er er Per Per 

trip. Total irip. Total trip. Total. trip. Total. 

Pounds.| Pounds. |Pounds.| Pounds. |Pounds.| Pounds. |Pounds.| Pounds. 
AROMA See ier 2 1,210 | 6,835 | 8,271,000 | 15,881 | 19, 216, 200 442 | 535,125 | 23,158 | 28, 022, 325 
[ROR GHA rer ks o 1,240 | 6,738 | 8,355, 600 | 15,324 | 19,002,600 | 3,121 | 3,870, 400 | 25,184 | 31, 228, 600 
1SQ4 eee Secs 1,407 | 7,685 | 10,813,900 | 17,415 | 24,503,100 | 4,086 | 5,749, 900 | 29,187 | 41, 066, 900 
ASO RSs eet hoe 1,457 | 7,813 | 11,384, 400 | 15,566 | 22,681,000 | 3,366 | 4,904, 400 | 26,746 | 38, 969, 800 
DBOGSaicicietic cine’: 1, 496 8,388 | 12,549,900 | 12,095 | 18, 095, 300 2,339 | 3,499, 700 | 22, 824 | 34,144, 900 
L8G Met ees: 1,301 | 9,597 | 12,486, 600 | 12,941 | 16,836,700] 2,470 | 3,214,500 | 25,009 | 32, 537, 800 
TSE S eee 946 | 8,702] 8,232, 600 | 13, 498 | 12,769,150 | 3,943 | 3,730, 200 | 26,143 | 24, 731,950 
SQOS ee Se a 1,178 | 8,655 | 10,196, 200 | 13, 892 | 16,365,700 | 3,722 | 4,384, 600 | 26,270 | 30, 946, 500 
HOOD Sete toe e 1,191 | 7,457 | 8,882,000 | 14,869 | 17,709,200 | 3,147 | 3,748, 600 | 25, 474 | 30,339, 800 
AOOTERenee: a 899 | 8,641] 7,768,600 | 15,309 | 13, 763,000 | 3,169 | 2,849, 100 | 27,119 | 24,380, 700 
1QO2 Mee oe: 1,461 | 8,992 | 13,138,300 | 15,199 | 22,207,000} 3,364] 4,915,900 ! 27,557 | 40, 261, 200 
LOOSE Eas. 1,399 | 8,003 | 11,196, 600 | 15,845 | 22,167,700 | 3,834] 5,364, 700 | 27,683 | 38,729, 000 
AGUA pee S425 5 - 1,595 | 7,145 | 11,397,300 | 17,674 | 28,190,600 | 3,635 | 5,798, 200 | 28, 454 | 45,386, 100 
TOOK SAS te 1,902 | 9,475 | 18,022, 200 | 19,795 | 37,651,200 | 2,439 | 4,639, 400 | 31,709 | 60,312, 800 
1906 Gee See 1,901 | 10,150 | 19, 296, 800 | 17,565 | 33,392,000 | 2,113 | 4,018, 600 | 29,830 | 56, 707, 400 
1I907AS See oe: 1,674 | 11, 256 | 18,843, 500 | 12,966 | 21, 706, 600 2,271 | 3,801, 900 | 26, 494 | 44,352,000 
100B Salem 1,505 | 11,936 | 17,964, 400 | 14,881 | 22,397,100 | 4,164 | 6,268, 000 | 30,983 | 46, 629, 500 
1900 ue ees 1,367 | 10,952 | 14,972, 400 | 12,188 | 16,661,100 | 2,787 | 3,810, 400 | 25,928 | 35,443,900 
LOIN RS er arseee 1,361 | 11, 213 | 15,261,110 | 17,940 | 24,417,270 | 3,123 | 4,250, 800 | 32,277 | 43,929, 180 
AOU eee 987 | 9,467 | 9,344, 250 | 25,679 | 25,346,000 | 4,034 | 3,982, 100 | 39,181 | 38,672,350 
1919s <i -3.8cee 1,172 | 10,005 | 11,726, 400 | 21, 630 | 25,351,200 | 4,072 | 4,773, 400 | 35,709 | 41,851,000 
1913 25. - 1,008 | 9,248] 9,322, 264 | 16,328 | 16,459,116 | 2,935 | 2,959, 419 | 28,512 | 28,740, 799 
1914...-.......) 941 | 6,602] 6,213,312 | 19,230 | 18,095,059 | 1,344 | 1,265,314 | 27,177 | 25,573, 685 


2 Data not available for 1892. 


Referring to the table showing the results of line fishing on 
Georges Bank, South Channel, and Nantucket Shoals, a different 
9497°—15——22 
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condition is apparent. There the total catch per trip was smaller 
than in any year since 1908, excepting 1909; the catch of cod was 
the lowest recorded; more haddock were caught than in any year, 
excepting 1905, 1911, and 1912; and fewer hake were taken than in 
any year since 1891. 

An examination of the following table and diagram, exhibiting the 
catch of the otter trawls, shows that the catch per trip of the gadoid 
fishes as a whole in 1914 was about equal to that of 1913 and lower 
than for any other year, excepting 1908 and 1909. Fewer cod were 
taken in 1914 than in any year, excepting 1910; fewer haddock than 
in three of the preceding six years. 


QUANTITIES OF CoD, HappocK, AND HAkr TAKEN BY OTTER TRAWLERS FROM 
GEORGES BANK AND SoUTH CHANNEL, 1908 To 1914, INCLUSIVE. 


Cod. Haddock. Hake. All kinds. 
Num- 
Year. per 
trips. 8 Total. fe Total. pti Total. ps Total. 
Pounds.| Pounds. |Pounds.|. Pounds. |Pounds.| Pownds.|Pounds.| Pounds. 
OUR aioe eee 44| 4,767 209, 800 | 35,045 | 1,542,000 | 1,059 46,600 | 40,872 1,798, 400 
1009%. #43882 oe 47 | 3,400 159, 800 | 36,574 | 1,719,000 | 1,582 | 74,400 | 41,557 | 1,953, 200 
WOLF Se ceseeas 59 2,133 125, 850 | 47,033 2,775, 000 789 46,600 | 49, 956 2, 947, 450 
LOIN Steet 8 178 | 3,171 564,500 | 41,388 | 7,367,100 852.| 151,700 | 45,411 | 8,083,300 
TD boca epee ee 295 | 6,620] 1,952,950 | 43,954 | 12, 966, 700 355 | 105,500 | 50,932 | 15,025,150 
113s naa 326 | 5,115 | 1,667,806 | 38,309 | 12, 488, 992 642 | 209,485 | 44,068 | 14,366, 283 
19L4eA esd SEs 387 | 2,970] 1,149,595 | 39,750 | 15,383, 550 670 | 259,913 | 43,392 | 16, 793, 058 


There is ample evidence, therefore, that the catch of the principal 
food fishes on the banks frequented by the otter trawlers was con- 
siderably smaller in 1913 than for several years preceding, while 
on the banks on which there is little or no trawling there was a 
material increase, the catch on all banks combined being slightly 
above the average for the past six years. If the investigations had 
been made in 1911 or 1912, the statistical evidence would have tended 
to show an increase rather than a decrease during the same period 
in the average catch of fish by both otter trawls and lines on Georges 
Bank and South Channel. 

In 1914, as compared with 1913, both liners and trawlers made 
smaller catches of cod per trip to Georges Bank, South Channel, 
and Nantucket Shoals and larger catches of haddock. On the 
other hand, the trips to all other banks yielded a smaller average 
catch of haddock and a larger catch of cod. If this can be held to 
mean anything, it is that during 1914 there were more haddock 
and fewer cod on the banks frequented by the trawlers and that 
the data indicate that there was merely a shifting of the schools 
of these fish from one region to another, the average on all banks 
combined remaining practically uniform. 
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the average catch per trip fell rather sharply from 1891 to about 


1896 to 1897, but that since those years there has been a net in- 


crease both on the banks fished by the steam trawlers and on those 


which are rarely or never so fished. The sharpest fluctuations, 
however, are shown on the banks and during the period covered 


by the otter-trawl fishery. On Georges Bank, South Channel, and 
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Catch per trip by otter trawlers fishing principally on Georges Bank and South Channel. 
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as the lowest since 1896 occurred within this period, but the lowest 
catches per trip were when but one steam trawler was operating, 
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After this report had been nearly completed, it was represented 
to the committee that during the year 1914 the fishery on Georges 
Bank, particularly for haddock, had been very unsatisfactory and 
that the line fisherman had practically ceased to resort to these 


been considerably augmented. 
grounds on that account. 


To test this allegation, the following 
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tables and the diagrams based on them have been prepared, show- 
ing the total annual catches and the average catches per trip of 
Gloucester vessels for a period of years. Gloucester alone was con- 
sidered because all vessels from that port are liners, while the 
Boston fleet comprises the otter trawlers, which have gradually 
increased in numbers and have made it more difficult, therefore, to 
present valid comparisons between the several years. 


QUANTITIES OF Cop, Happock, AND HAKE TAKEN BY GLOUCESTER LINE FISHER- 
MEN ON GEORGES BANK, 1905 To 1914, INCLUSIVE. 


Cod. Haddock. Hake. All kinds. 
Num- . 
Year. bee s 5 = . 
: er er er er 
trips. trip. Total. trip. Total. trip. Total. trip. Total. 
Pounds.| Pounds. |\Pounds.| Pounds. |Pounds.| Pownds.|Pounds.| Pounds. 

LOB eater ones 478 | 11,410 | 5,451,071 | 11,720} 5,602, 212 790 | 337,804 | 23,921 | 11,391,087 
ICU Ss acsseeeae 418 | 15,215 |} 6,359,900 | 21,377 | 8,935,735 | 1,495 | 625,091 | 38,088 | 15,920, 726 
1907 canescens oes 361 | 17,135 | 6,185,881 | 8,994 | 3,246,682} 1,232 | 444,616 | 27,361 | 9,877,179 
1908 33 Sei eeneste 316 | 22,930 | 7,246,011 | 11,860 | 3,747,820 646 | 203,998 | 35,436 | 11, 197, 829 
TOOO RRR Shy ae 207 | 23,940 | 4,955,585 | 4,758 984, 830 343 | 70,930 | 29,040 | 6,011,349 
TOTO acne aes 187 | 28,516 | 5,332,487 | 8,255} 1,543,775 441 | 82,493 | 37,212 | 6,958, 755 
DOU bes ast st 211 | 18,909 | 3,989,879 | 8,591 | 1,812,803 | 1,074 | 226,638 | 23,836} 5,029,320 
191222 seer 268 | 20,306 | 5,441,802 | 12,606 | 3,378, 439 610 | 163,607 | 33,522 | 8,983, 848 
Ue aa ae 181 | 21,927 | 3,968,716 | 14,614 | 2,645,060 194 | 35,143 | 36,734 | 6,648,919 
1914. cnesnemees 123 | 19,679 | 2,420,597 | 21,305 | 2,620, 525 552 | 67,919 | 41,536 | 5,109,041 


From the tables and diagrams several facts appear. In the first 
place, since 1905 there has been a general large and fairly continuous 
decrease in the combined catch of the principal species and of the 
cod taken on Georges Bank by Gloucester vessels using lines. In the 
case of the haddock there was an enormous decrease from 1905 to 
1909, but since then there has been a general increase in the total 
quantity landed at Gloucester. 

Synchronously with these developments, there has been a heavy 
decrease in the number of trips, and this decrease was numerically 
greatest prior to 1909, when there was but one steam trawler in 
service. The falling off in the totals was, therefore, to some extent 
due to a reduction of fishing activity by the Gloucester vessels, and 
to eliminate this variable we have reduced the catch to a basis of 
quantity per trip and have found that the catch per trip of cod, 
haddock, and hake combined was greater in 1914 than in any year 
since 1905 at least and of haddock was about equal to that of 1906 
and much greater than for any other year of the period considered. 
The catch of cod per trip was greater in 1914 than during four of 
the preceding nine years. The average catch per trip of cod and 
haddock each, and of these two combined with the hake, was greater 
for the five years 1910 to 1914, inclusive, than it was for the preced- 
ing five-year period. 
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We find, therefore, that there is no statistical support for the 
claim that the haddock, or any other demersal fish on Georges, has 
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Diagram showing the total combined catch of cod, haddock, and hake, in hundredweights, 
average catch per trip in pounds, and number of trips made by Gloucester line fisher- 
men on Georges Bank. The heavy horizontal lines show the average catch for five-year 
periods. 


shown signs of overfishing since the first use of the steam trawler 
in 1905. 
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The increase in the catch of haddock per voyage of liners in 1914 
can not be ascribed to an increased catch of scrod, for very few of 
the latter were taken, and the data show that very few are taken by 
liners even when the small fish are present’in large numbers and are 
taken by the trawlers on the same ground. An examination of the 


Diagram showing the total catch of cod in hundredweights, average catch per trip in 
pounds, and number of trips made by Gloucester line fishermen on Georges Bank. The 
heavy horizontal lines show the average catch for five-year periods. 


monthly returns of this fishery shows that about 80 per cent of the 
haddock were taken in August and September, when the average 
per trip was nearly 40,000 pounds, as compared with an average of 
nearly 21,000 pounds for the year. The average for the remaining ~ 
months was therefore comparatively low, and this doubtless has 
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given rise to the opinion of the fishermen that the fishery has been 
a failure, a view in which we can not concur. The total yield for 
the year is the true criterion. It may be noted that the heaviest 
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Diagram showing the total catch of haddock in hundredweights, average catch per trip in 
pounds, and number of trips made by Gloucester line fishermen on Georges Bank. The 
heavy horizontal lines show the average catch for five-year periods, 


catch of the Boston fleet was made in January, February, and March, 
when Gloucester vessels made a monthly average of four trips to 
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Georges, as compared with an average of over 12 trips per month 
for the rest of the year. 

Considering all of the data available respecting the supply of fish 
and particularly the haddock, the species most conspicuous in the 
catch of the otter trawlers, we can see no evidence of the depletion 
of the supply on the fishing grounds frequented by the otter trawl- 
ers. The average catch per trip shows no diminution from that made 
prior to the introduction of the steam trawlers. 


DENUDATION OF THE BOTTOM BY OTTER TRAWLERS. 


One of the most vigorously urged objections to the use of the otter 
trawl is that it tears loose, dislodges, crushes, and destroys the marine 
animal and vegetable growths which in places cover the bottom on 
the fishing banks. It is upon these sessile or attached organisms and 
the animals of many kinds to which they give harbor that the bot- 
tom fishes feed, and if it can be shown that any method of fishing 
or any practice of the fisheries denudes the bottom of any consider- 
able proportion of these growths, it would establish abundant rea- 
son for regarding such fishery or practice as inimical io the pro- 
ductiveness of the banks. 

The attached animals on the banks consist generally of sponges; 
hydroids and bryozoans, collectively called “sea moss” by the fisher- 
men; ascidians, known as “lemons” and “strawberries”; sea ane- 
mones; mussels and other mollusks; burrowing and tube-building 
worms (“macaroni”) ; barnacles, etc. With the exception of many 
of the worms which burrow in sand or mud, the sessile forms are 
attached to rocks, pebbles, and shells, or to one another. Finding 
shelter among these or lying on the bottom are various species of 
crabs, shrimps, and other crustaceans; scallops, clams, and other 
bivalve mollusks; a variety of gasteropods or snail-like mollusks; 
many starfishes and brittle stars; sea urchins; sea cucumbers or 
“pumpkins”; worms; and fishes of various kinds, all preying’ or 
being preyed upon and in complex and intimate relation to one 
another generally. There are many minute animals and plants on 
the bottom and on the bottom growths or in the overlying water. 
Of these the microscopic plants are highly important, as they, with 
the seaweeds, are the fundamental source of food, direct or indirect, 
of all marine animals. Some of the fishes feed directly on these 
organisms, while others feed on animals which either consume them 
directly or at some more or less proximate stage find them in the 
chain of elaboration of their food supply. 

The immediately important commercial fishes taken by the line 
trawlers are haddock, cod, and, to a less degree, hake. The same 
market fish with the addition of the “sole” are taken by the otter 
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trawlers. Both methods of fishing catch a few halibut and certain 
edible fishes which are not marketed. The haddock and the cod are 
the principal species sought, and were it not for these the bank 
fisheries would not exist under present economic conditions. 

Both of these fish are bottom feeders, and while they feed to some 
extent on young or small fishes, their diet consists principally of in- 
vertebrates such as constitute the bottom fauna of the banks. They 
all sometimes contain pieces of herring and similar fishes, but there is 
good reason to believe that in most cases these are baits taken from 
the lines. Most of the food consists of echinoderms (starfishes, brittle 
stars, sea urchins, and sea cucumbers; lamellibranchs (scallops, 
mussels, and other bivalves); gasteropods (various snail-like mol- 
lusks) ; crustaceans (crabs and shrimps); and annelids (worms). 
Although these fishes spawn on some of the banks, they resort to 
them primarily for food; and there is no doubt that if the bottom 
growth were destroyed the productiveness of the fishing banks would 
be seriously impaired if not destroyed, and it is therefore important 
to the present inquiry that the methods of fishing now pursued 
should be considered in relation to their effects on the denudation 
of the bottom. 

In this respect the trawl-line fishery is innocuous and need not be 
discussed, but the otter trawl operates in such manner as to raise a 
valid assumption against it and to demand a critical examination of 
its effects. As the otter trawl, as a whole, sweeps over an area of 
about 80 acres at each haul and many square miles in the course of a 

year’s fishing, the assumption has been that its effects on the bottom 
growths of necessity must be disastrous; and the observers on the 
-steamers were instructed particularly to note the quantity and char- 
acter of the bottom materials brought up. Most of the sand, broken 
shells, and other fine material not bound together by worm tubes, etc., 
undoubtedly would wash through the mesh and would not figure in 
the load landed on deck, but a large part of the bottom growth, 
which, and not the bottom itself, is the important factor in the pres- 
ent inquiry, would come up in the trawl. 

Much of the data submitted by the observers are too vague for 
quantitative consideration, but one man definitely states the quan- 
tities in bushels in his monthly analysis of the results of his obser- 
vations on each bank. From his returns it is deduced that the aver- 
age quantity of scallops, clams, shells, sponges, starfishes, and bottom 
material generally, varied with the month and the locality, from a 
small fraction of a bushel to 4.7 bushels per haul, the latter being 
the average of 26 hauls made in South Channel in August, 1913. 

A simple computation shows that this maximum represents a film 
0.00024 inch in thickness spread over the area swept by the trawl, or, 
to state the case in another way, a little pile of material 1 foot 
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square and 9 inches high on each acre traversed. This means 
either that a small proportion of the existing bottom material was 
captured by the net, which is probable, or that there was very little 
material to take. In either case the result to the fishery is trivial and 
negligible, as the whole quantity, shells and all, if eaten by the 
marketable haddock and cod alone taken in the same hauls would 
constitute a morsel of but about 24 cubic inches for each—a very 
small meal, indeed—and leave nothing for the many other fishes 
taken at the same time. 

But, the evidence shows, this material was not destroyed but 
thrown overboard when the decks were cleared after each haul, the 
“uninjured organisms in large part to carry on their lives as before, 
and the dead shells to lie again on the bottom and serve as places 
for attachment for other growths. Any crushed scallops, mussels, 
etc., undoubtedly would be eaten by fishes or by animals on which 
the fishes feed, for no dead organic matter is permitted to he long 
unutilized on the floor of the sea. Fragments of sponges would each 
begin to grow into a new sponge, and mutilated starfishes would 
soon reproduce the injured or lost parts, if they did not fall prey 
to the fishes in the meantime. This modicum of captured and lib- 
erated material would therefore be little if any diverted from the 
function which it would have discharged if it had remained unmo- 
lested on the bottom. It is claimed, however, that but part of the 
damage wrought to the bottom by the trawls is represented by the 
material brought up in the nets, greater quantities of the bottom 
organisms being torn loose, crushed, and mutilated. To the extent 
that this may be true, the preceding remarks on the utilization of 
the detached and injured organisms also apply. It is, of course, 
impossible to observe the action of trawls operated in depths as great 
as are found in the bank fisheries, but by an examination of the catch, 
the method of operating the apparatus, and comparison with the 
known effects of similar appliances, conclusions of some value may 
be deduced. 

There are three parts of the otter trawl which scrape the bottom: 
The boards, the foot line, and the net itself. The boards each weigh 
about 1,500 pounds in the air or about 900 pounds in the water, 
and as they are 12 feet long and 24 inches thick they bear on the 
bottom with a pressure of a little less than 3 pounds to the square 
inch. This is a little less than the standing pressure of an average 
man. When the net is fishing, the otter boards are set with the 
short sides vertical and their long sides at an angle of about 20 
degrees or less to the direction of motion, and as they are 12 feet 
long each scrapes a strip about 44 feet wide. As the average haul 
of an otter trawl is about 6 miles, the two boards scrape on each 
haul a surface of about 64 acres. An average of about 35 hauls 
was made on each trip observed, and on this basis it is computed 
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that on the 326 trips made by the steam trawlers in 1913 the boards 
alone scraped about 115 square miles of the bottom, provided they 
were in constant contact. 

The footline or ground rope forms the front border of that part 
of the net lying on the bottom. It stretches in a curve between 
the otter boards, is about 140 feet long, and 34 to 4 inches in di- 
ameter. It is composed of a core of steel wire rope about 1 inch 
in diameter, heavily served with marlin and rope partly to protect 
the wire from chafing, but principally to prevent undue cutting into 
the bottom. The ground rope weighs about 800 pounds in the air, 
but as rope is but little heavier than water and the wire weighs 
not over 150 or 160 pounds, it is certain that when at rest it does 
not exert a pressure in excess of 2 pounds per linear foot. 

The ground rope sweeps over a strip about 100 feet wide, and 
using the same data employed in the discussion of the otter boards 
this would cover an area of about 73 acres per haul and about 
1,300 square miles for all hauls made by the steam trawlers in 1913. 

The net with its chafing gear, a device of old netting to minimize 
abrasion on the bottom, weighs about 800 pounds in air, but very 
little in water. As fish weigh but little more than water, the catch 
adds nothing to the pressure of the net on the bottom unless it 
includes stones, sand, shells, and other heavy materials. The net, 
being attached to and following the ground rope, sweeps over the 
same area. 

The otter boards, by virtue of their inclined position to the line 
of draft through the water, act, when resting on the bottom, like 
the scraper of a road machine, such material as they dislodge or 
tear loose passing backward and inward toward the net. As the 
purpose of the boards is to spread the net laterally, no useful pur- 
pose is served by permitting them to plow deeply, and the ideal 
practice is to have them skim over the bottom as lightly as possible. 
The drag of the towing warps, inclining upward toward the vessel, 
tends to lift the boards, especially at the forward ends, and this 
tendency increases with the speed at which they are towed and, at 
any given depth, inversely with the length of warp paid out. With 
the speed too great or the warp too short, the boards and with them. 
the net may be lifted quite clear of the bottom. A slight lifting 
of the beards is permissible and perhaps desirable, but if the ground 
rope raises materially, the efficiency of the net is impaired. 

There are two instruments employed in fisheries in other parts 
of the world for taking bottom growths, the effects of which are 
comparatively well known, and a consideration of these, by analogy, 
may be of some assistance in the formulation of an opinion as to 
the effects of the otter trawl. One of these is the dredge extensively 
employed in the oyster fishery. This consists of a short chain bag 
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or net, attached to a rectangular steel frame, about 4 feet on its 
long sides. The average weight of these dredges is about 150 pounds, 
and the long sides of the frames are provided with 15 or more long, 
steel teeth which dig into the bottom .as the instrument is dragged 
over the beds. They are designed especially to tear the oysters 
from the bed, and incidentally they bring up sponges, starfishes, 
mussels, and other bottom organisms. 

It is estimated on good data that in Maryland the dredging ves- 
sels in the course of the season’s work cover with their dredges 
an area equal to about three times that of the oyster beds, or, in 
other words, an average acre or square mile is scraped three times 
in the course of the year. ‘These beds have been intensively dredged 
annually for many years, and while some of them have been de- 
pleted, they are still producing large quantities of oysters wherever 
care has been exercised to return to the beds all shells and small 
oysters. Where the beds have been depleted it is in nearly every 
case due to neglect to comply with the requirements of the law in 
this respect. 

The other implement to which reference was made in a pre- 
ceding paragraph is the gaugava, a peculiar type of dredge trawl 
used in the Mediterranean sponge fisheries. It consists of a short 
bag net of heavy twine attached to a rectangular frame about 35 
feet long and 2 feet high. The lower side and about half of the two 
ends is composed of an iron bar 24 to 3 inches in diameter weigh- 
ing about 600 or 700 pounds, and the top of the frame is a wooden 
bar 5 or 6 inches in diameter. This implement is towed at a speed 
of about 1 to 14 miles per hour, and the length of the towing warp 
is so adjusted that the iron bar scours the bottom without burrow- 
ing. The purpose of the gaugava is to tear commercial sponges 
from their firm attachments to the bottom and incidentally it brings 
up all other bottom growths. It is undoubtedly the most destructive 
method of sponge fishing, as it tears from their attachment many 
commercial sponges too small for the market which would be valu- 
able if permitted to become a year or two older. Yet 150 vessels 
are using this appliance on the coast of Tunisia, and while the - 
beds have been depleted to some extent and require occasional peri- 
ods of recuperation, they are after many years still profitably pro- 
ductive. Now both the oyster dredge and the gaugava are designed 
for tearing up and capturing the bottom growth, they are employed 
in a way to accomplish that purpose, and a large part of the material 
captured is not returned to the water. Each of them is much heavier 
than the ground rope of the otter trawl, the dredge weighing in 
water about 30 to 35 pounds to the linear foot, the gaugava about 
15 pounds, and the footrope of the trawl less than 2 pounds. 
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The footrope of the trawl is of larger diameter than the frames of 
the other two implements, and, moreover, it is covered with rope, a 
cushioning material, while the others are bare steel. Itis evident that 
if it were towed at the same speed as the oyster dredge and the gaugava 
it would do much less damage owing to its comparatively small 
weight per foot, but it is dragged at a much higher speed than the 
oyster dredge and at about three times the speed of the gaugava, 
which it more closely resembles. With the same length of warp, 
dredges and trawls touch the bottom more lightly the higher the 
speed at which they are towed, and at the same speed the lighter 
and more bulky gear lifts more freely than the heavier and more 
compact. That the otter trawl catches an insigificant quantity of 
bottom material as compared with the oyster dredge and the gau- 
gava has been shown by direct observation, and that it does a neg- 
ligible amount of damage not observable is clear from a comparison 
of the construction and methods of operation of the three types of 
apparatus and a consideration of the fact that years of intensive 
operation of the dredge and gaugava have by no means destroyed, 
although they have to some extent depleted, the beds on which they 
work, especially when recklessly used. The only parts of the otter 
trawl which have sufficient weight to effectively scrape the bottom 
of its attached organisms are the boards, and they cover but about 
10 per cent of the sweep of the net and undoubtedly are much of the 
time largely and part of the time wholly supported by the draft of 
the towing warps. 

It is believed, therefore, that denudation of the bottom is not a 
momentous factor in any injury which may be wrought to the fish- 
eries by the otter trawls. 


DESTRUCTION OF SPAWN BY OTTER TRAWLERS. 


The allegation sometimes made that the otter trawl destroys the 
spawn of food fishes can be dismissed with a simple negation. The 
eggs of all of the important food fishes of the New England coast 
and the banks, except the herring, are pelagic; that is, they float. 
at or near the surface. 

The only destruction of spawn is that involved in taking spawn- 
ing fish, and such fish are also taken on hand lines on Georges Bank 
at least and by nets along the coast. 


INTERFERENCE OF THE OTTER TRAWL WITH OTHER FISHERIES. 


The observers on the vessels were instructed to make note of all 
cases in which lines or other fishing gear were destroyed or inter- 
fered with by the steam trawlers. Very few cases of such destruc- 
tion or interference were noted. 

Mr. Walter H. Rich, who served from June to November, inclu- 
sive, most of the time on steam trawlers, but who made a number of 
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trips on trawl liners, says: “The captains of all steamers use care 
in avoiding the trawls of the sail fleet when possible, often taking 
up the net before a haul was finished when they approached a line of 
dories engaged in fishing. On two occasions only did the writer see 
the gear of the line trawlers fouled in the net, both in thick fog, and 
in each. case the line was cut and knotted together and put overside 
with no apparent damage to the gear.” 

Mr. John N. Burrows, who made 10 trips on trawl liners between 
June 24 and December 29, most of them on banks fished by the otter 
trawlers, and served on otter trawlers from April to December, re- 
ports no cases of interference; and Mr. Thomas M. Douthart, who 
made observations on the steamers from January 17 to May 1 and 
one trip on a schooner, says: “The trawlers make particular effort 
to keep clear of other fishing gear.” 

The testimony of the other observers was similar, and there is no 
doubt that during the year 1913 the damage to trawl lines was neg- 
ligible, and what little did occur was unintentional. 


GENERAL ECONOMIC AND SOCIOLOGICAL QUESTIONS. 


The general economic and social effects of a change in the charac- 
ter of the bank fisheries, due to the introduction of otter trawling, 
are matters which we do not regard as within our province to dis- 
cuss in detail. We believe that the unregulated use of otter trawls 
will inevitably result in the practical displacement of the less efficient 
line fishery, and that this will induce a change in the character of 
the men manning the fleet, as the substitution of steam for sail power 
has changed the type of crews in the merchant marine and in the 
Navy. There is also the probability, in fact almost the certainty, 
that the change would result in a reduction in the number of in- 
dividual vessel owners and the concentration of ownership of fishing 
craft in the hands of a comparatively small number of firms and 
corporations. Whether or not these changes be desirable is a matter 
to be judged by the same criteria governing opinion respecting simi- 
lar phenomena affecting other industries. 

The regulation of the fisheries is predicated on the necessity of 
providing and conserving a common food supply, and the special 
protection which it receives at the hands of the Government is to 
that end. The consideration of broad subjects of social welfare 
should be divorced from special application, and we do not regard 
them as germane or peculiar to the investigation with which we are 
charged. 

It should be indicated, however, that the changes enumerated 
would have, in addition to a great reduction in the number of men 
employed on the fishing fleet, certain collateral results of wide reach- 
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ing effect. The men employed in catching bait* would lose their 
calling; the cold-storage plants preserving food fish and bait at 
various places on the coasts would lose a material part of their 
business; shipbuilders, manufacturers, and artisans employed in 
supplying the sailing fleet would find their business destroyed or 
seriously curtailed; and a wide economic readjustment would be 
obligatory in many communities. 

On the other hand, the general substitution of otter trawls for 
lines will result in the stimulation of steel shipbuilding and related 
industries and furnish additional markets for coal, oil, and engineer- 
ing supplies. The trawl nets are now purchased in Great Britain. 
A canning establishment which recently began utilizing the bank 
fishes now depends largely on the otter trawls for its raw material. 
Whether its continuance is contingent on the permanence of the 
otter-trawl fishery is not known to us. 


EFFECTS OF OTTER TRAWLING ON THE PRICE OF FISH. 


An important element in the case of lines versus otter trawls is 
whether the introduction of the admittedly more efficient apparatus 
will result in a reduction in the cost of fish. The consumer, who is 
the factor of paramount economic importance, rarely is heard when 
industrial legislation is being considered, and for that reason we 
have departed from our avowed purpose to refrain from discussion 
of general economic matters not peculiar to the fisheries and have 
endeavored to arrive at an understanding as to the probable effect 
of otter trawls on the trend of prices. For this purpose we have 
examined the prices at which the important species of the cod 
family and fresh fish as a whole have sold in Boston during each 
year since 1898. These data are shown in the following table and 
in the diagram based thereon: 


Prices RECEIVED BY FISHERMEN FOR FRESH FISH LANDED aT Boston, 1898 To 
1914, INCLUSIVE. 


Cents per pound. Cents per pound. 
Hos Had All ae Had- | All 
ad- ad- 

Cod. | dock. | Hake-| gsh.o Cod. | dock. | Hake-| fgsh.o 
189822 = AL 1.7 0.9 PMIAGO TS se aacerceiee 2.9 2.9 1.9 2.8 
1899.2... 252 2.2 1.1 Dell) MOOSE 2s seeeecees PA 7) eg! 2.5 
1900.... 2.2 2.0 1.4 2.2 || 1909. 2.8 2.5 1.5 2.5 
L001 Bose ee 2.7 2.4 1.5 PACH ||| ANOS Geoneeenaee 3.0 215 1.6 2.6 
1902 Sec doce 2.4 2.2 UB 2sAy | LG es Steacens 3.2 2.3 2.0 279 
G03 ema caisersecss 2.9 2.2 1.6 eNO See Bho) 22. 1.8 2.6 
1904 ete cosesce 3.0 2.3 1.3 2h) ||MO see ssceces coe 3.4 2.9 aad 3.1 
90D SS ecrcincc scents 2.6 2.1 Wz; BON | GLAS erocte ease ae. DAY 2.5 2.2 2.8 
190GHs sao see seced 2.4 2.0 1.9 2:2 


a Some estimates indicate that 50,000,000 pounds of bait, caught by boat and trap fishermen, are 
used in the line fisheries conducted by New England bank vessels. 
b Excepting mackerel. Herring could not be excluded for lack of data. 
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The table, and particularly the diagram plotted from it, shows a 
consistent, though fluctuating, increase during the 16 years ended in 
1913 in the prices of each of the species separately enumerated, as 
well as in the prices of fresh fish as a whole. At the end of that 
period all prices except for haddock were higher than ever, although 
for 1912 and the five years preceding there had been but little or 
no general price increase, the cod alone excepted. In 1914, however, 
there was a noteworthy drop in the price of cod, which was reflected 
in the average price for all fish, while haddock and hake likewise 
showed a decline. 

To determine whether the recent comparative maintenance of 
prices was due to the larger number of small fishes landed by the 


scisaal 
ries 


Diagram showing average prices per pound received by fishermen for certain fishes landed 
F in Boston. 


steam trawlers, the following table has been prepared. It should be 
explained, however, that the table immediately preceding and the 
one following, except for the year 1914, were derived from two sepa- 
rate sets of statistics and are, therefore, not exactly comparable, but 
each by itself indicates the general tendency of the prices. The 
first table was computed from the statistical bulletins of the Bureau 
of Fisheries, in which the trade sizes of cod, haddock, and hake were - 
not available prior to 1914. The second table was taken from the 
books of the New England Fish Exchange, which provided data 
regarding the sizes as far back as 1909 only. 
9497°—15 23 
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AVERAGE Prices OF FresH Bottom or BANK FisHES SOLD AT THE New ENGLAND 
FisH EXcHANGE, Boston, 1909 To 1914, INCLUSIVE. 


Cents per pound. 
Species and sizes of fish. 
1909 1910 1911 1912 1913 1914 


ATSC sea kos ow woe Sete se acetate meneenace oaceee 3.5 3.8 3.9 4.6 4.1 

Marketon.. soo shee: Cece erect aeeetieceeaeoene 21 2.4 Pat aA 235 2.1 

SCHOG ES es Sccrek selec ckiceteee ones cate see ee ene 1.8 2.4 Papal 1.8 7 1.4 
Haddock: 

sf a We a a he i a a eel 2.4 2.5 2.2 201 2.9 2.6 

Serod sss sees s eecne ceo e meee eee eee 7 2.0 1.9 1.5 2.1 iE ¢/ 

e@: 

Dare Oued asec oats noses tinea ede San eee eu aca 1.9 2.4 2.3 2.7 2.9 3.1 

Smaller cacete ce secee ecm ee mcceot ne eeceen 19 126 15 i683 1.6 iy 
SOlesece rst odae soscceh te alates hha ota ate eee ae 3 2.4 1.9 2.0 2.9 3.6 


It appears from this table that between 1909, when there was but 
one steam trawler fishing, and 1913, in the latter part of which 10 
such vessels were employed, there was an increase in the prices of 
all sizes of the principal demersal fishes, with the exception of scrod 
cod. This increase manifested itself in all years excepting 19f2, 
when there was the largest catch of which we have record, and the 
prices of haddock and scrod haddock fell below those of the preced- 
ing 4 or 5 years. The figures for 1914, however, show a fall in the 
prices for all sizes of cod and haddock and a rise in the prices for 
large and small hake and for “sole.” It is deduced from a combi- 
nation of the data presented by the two sets of tables that within the 
past few years the advance in the prices of cod and haddock as a 
whole has been slightly retarded by the large quantity of the smaller 
and cheaper fish brought in by the steam trawlers. 

It must be stated, however, that the otter trawl has not been used 
for a sufficient length of time in American waters, nor has it attained 
sufficient importance as compared with the line fisheries to have 
much influence on the trend of prices, but a study of the conditions 
in Europe throws some light on the subject. 

In England and Wales the otter trawl supplanted the beam trawl, 
to the practical exclusion of the latter, about 1898. Data dating 
from that time are available as showing the trend of prices of fish 
in the countries named, and these for several of the more important 
-and characteristic species, and, combined, for all fish commonly 
taken in the trawls, are shown in the following table and diagram; 
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AVERAGE PRIcES OF FRESH FisH LANDED IN ENGLAND AND WALES, 1898 To 1913, 


INCLUSIVE. 
Cents per pound. 
Year. 
Cod. |Haddock.| Hake. Sole. Lenien Plaice. | All fish. 
ISOS aeeteeee teeeck re sss ee Ie he 3.4 2.8 3.4 S45 Gules ee See 5.9 3.4 
SOO eeteee ecm mec ere tists Bis 3.0 3.3 Se Oita ale aes o2 5.9 BHU) 
OOO water acy pees race biots = 3.5 3.3 3.8 SOHO Ihe wiseistesee 5.8 BE 7 
Ue OUR eines GStine slate amen enter erg Rad 3.5 Se) Sp. Oulse re scn s S83 3.6 
OO 2 iererte meee eee eee aria = 2.8 3.9 3.6 33. 1 10.9 3.9 3.0 
QOS eee aration cee a 2.9 2.4 Sue 31.9 11.9 4.6 3.0 
NOOSE eee eens See oe 2.8 2.5 2.9 28.8 eS 4.2 Det. 
OD rect eel teaiota hate ne cial eet 3.1 3.0 3.2 28.5 ififoal 4.5 Beil 
GOOG Mrs ee ee eee oe clot see 2.8 2.4 3.4 31.5 12. 2 5.4 3.0 
a CUV/ GRE ORE Sos Geee ene be Ee Daan 3.0 2.5 3.3 33. 6 12.1 4.7 PEL 
HOOR ER eeencee seca oe ote ool 2.9 2.7 3.2 31.6 10.9 5.0 2.8 
UGE eee etae =e teicte sitar cin nee 2.1 2.6 Bhal 31.8 9.6 4,2 2.6 
WOO barde cease ee one mate 2.4 2.9 Hii 33.3 10.7 4.9 2.9 
NOEs 6 ot eee Ee eee 2.4 2.9 Sarl 31.6 10.9 4.9 PIX 
1S ape aebee Bane o noo COO Sere 2.8 3.3 4.0 32.1 11.6 6.1 2.9 
MONS erarereinc cio so sstaes Smiewice -ciceetes chal 4.1 o:1 Sout 12.2 7.0 3.0 


Diagram showing average prices of fresh fish per pound received by fishermen for certain 
fishes landed in England and Wales. 


From 1898 to about 1900 or 1901 there was a slight increase in 
the average price, but henceforth to 1911 there was a distinct and 
consistent downward trend in all species excepting the hake, for 
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which there was a growing demand outrunning the supply. In 
1912, as is graphically shown in the diagram, there was a sharp 
upward turn in the price of all of the cheaper fish and a slight rise 
in the more expensive kinds, and this tendency was accentuated in 
1913. In the latter year, haddock, hake, and plaice were all con- 
siderably higher than in any year here recorded, lemon soles were 
higher than at any time since they have been separately listed, 
soles and cod were higher than since 1901, and demersal fish as 
a whole had returned in average price to the level of 1912. 

Therefore, while the average prices of the most important species 
of demersal fishes have been, in general, lower since the otter trawl 
supplanted previous methods of fishing, they were in 1913, the 
latest year of which we have record, higher than in 1898, with the 
single exception of the cod; and in the case of the haddock, hake, 
and plaice, the increase has been large. 

It should be noted, also, that with respect to the cod there has 
been a decrease in the proportion of the larger and more valuable 
sizes since 1903, at least, and a corresponding increase in the small 
ones. In the plaice, the large size has diminished proportionately 
to both the medium and small. In respect to these species, there- 
fore, the increased marketings of the smaller and cheaper sizes has 
had a tendency to repress the upward trend of prices, which would 
have been more marked if the relations of the sizes in earlier years 
had been maintained. 

In regard to the haddock, which is the other most important 
trawl-caught fish, the situation is peculiar. The statistics show 
a material increase in the proportion of large fish landed, a slight 
decrease in the medium size, and a considerable decrease in the 
proportion of small. As the total catch of the species has decreased, 
it is believed that the condition shown by the statistics has been 
brought about by the transfer of fish formerly rated as medium to 
the category of large, and of small fish to the medium class. That 
this may be true is indicated further by the fact that while small 
haddock brought but 28 per cent of the price of large ones in 1906, 
they brought 75 per cent in 1912 and 80 per cent in 1913. In later 
years, all three classes have more nearly approached parity in price, 
presumably because, to some extent, they were more nearly ap- 
proaching parity in dimensions. It should be mentioned, however, 
that this evening up of the prices was doubtless due, in some degree, 
to the education of the public to consume smaller fish. Unfortu- 
nately, there have been no fixed or recorded standards of the sizes 
of fishes, and it is known that the standards vary as between the 
several ports and at the same port from time to time. In view 
of all considerations, however, we believe that the average size of 
all haddock taken has decreased, and that the prices would probably 
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be higher than they are if the former standard had been main- 
tained. 

To summarize, while the otter trawl in England and Wales re- 
duced the cost of production of fish for a number of years after 
it became the predominant method of fishing, it did this to some 
extent by reducing the standard of sizes, and within the last two 
years prices have increased rapidly until they are higher than ever. 
To what extent the general increase in commodity prices has been 
responsible can not be determined. 

Jt may be noted that the increase in the price of fish in 1912 
and 1918 occurred in the face of the heaviest fisheries that Great 
Britain has ever known, in which, however, the species taken in 
the trawl fishery did not participate. 


INSUFFICIENCY OF DATA, 


While certain provisional deductions are drawn from the pre- 
ceding analysis, the data are not regarded as sufficient to warrant 
an opinion respecting the effects of steam trawling on the fisheries. 
The period during which the American trawlers have operated has 
been too short, the trawlers engaged have been too few, and their 
catch, relatively to the catch by liners fishing on the same banks, 
has been too small to make it probable that they-could have shown 
any drastic effect. Such fluctuations as have occurred during the 
time may have been merely the periodical changes common to all 
fisheries. For this reason it has been necessary to consider what is 
known of the fisery in the North Sea, the region in which it has 
reached its greatest development, and where it has been prosecuted 
for the longest time. The only data for a sufliciently long period 
available to the committee considering the subject are those con- 
tained in the Annual Reports on Sea Fisheries of England and 
Wales and the Annual Reports of the Fishery Board for Scotland. 
These two countries have four-fifths of the North Sea trawlers, 
catch over two-thirds of all fishes taken in the North Sea and over 
three-fourths of all.demersal fishes landed from that region, and, 
therefore, if an analysis of the statistics develops any pronounced 
facts, they can be assumed, with some safety, to be applicable to 
the North Sea fisheries as a whole. 

The statistical publications of The Permanent International Coun- 
cil for the Exploration of the Sea contain interesting detailed infor- 
_Mmation respecting other countries in recent years, but as this can 
not well be correlated with the data from earlier periods it has not 
been used. Unfortunately, the same difficulty has been encountered 
in a measure in dealing with the English and Scotch statistics. The 
forms of the tables, the character of the data which they contain, 
the classification of the fishes, and the detail and particularity of the 
data have been changed from time to time. This has not only 
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entailed great labor in an effort to arrive at the facts, but has neces- 
sitated some lack of uniformity in the consideration of the several 
periods, and has also, taken in connection with modifications in the 
methods of the fishery, dictated the selection of the particular periods 
considered. If the data for the entire series of years had been pre- 
sented in the form adopted since about 1906, many difficulties would 
have been removed, and the matter presented in this report would 
have been more explicit in some respects. While this report appears 
to consider and compare certain years only, largely for the reasons 
just explained, all English and Scotch reports since 1891 have been 
laboriously examined, and it is not believed that if other years were | 
substituted there would be any material change in the apparent trend 
of the analysis. 


MINOR AMERICAN TRAWLNET FISHERIES. 


In considering the matter of the regulation of the otter-trawl 
fishery on the oceanic banks adjacent to the coast of New England, 
which is the prime purpose of this report, it is necessary to keep in 
view two minor fisheries prosecuted by the otter trawl or its equiv- 
alent concerning which there appears to be little or no complaint. 


CAPE COD FLOUNDER FISHERY. 


The first of these is the flounder fishery on the shores of Cape Cod. 
The fishery was established about 1895 or 1896, and 27 trawl nets 
were in use in 1898. In 1902 the number had increased to 65, and 
in 1908, the latest year for which we have information, there were 
126; it is understood that the number has increased since then. 

The vessels in the Cape Cod otter-trawl fleet, which is owned prin- 
cipally in Provincetown, Hyannis, and Falmouth, is composed of 
craft ranging from motor dories to auxiliary motor vessels of 25 
to 30 tons. Beam trawls were formerly employed, but they have 
been practically supplanted by otter trawls measuring from 30 to 
50 feet between the boards. The fishery is conducted in depths of 
10 fathoms, more or less, and as it is confined to Cape Cod Bay and 
Nantucket Sound, it is within territorial waters and, therefore, within 
the jurisdiction of Massachusetts. Few fishes other than flounders 
are taken, the principal species being the winter flounder, locally 
known as the “ black back,” and the rusty dab, known to the fisher- 
men by the name of “fluke” and “yellow tail.” The present catch 
of these trawls is not known, but in 1898 they took 766,850 pounds, 
valued at $8,564; in 1902, 1,419,809 pounds, valued at $48,169; and 
in 1908, 2,893,000 pounds, yielding the fishermen $64,000. At Hy- 
annis and Falmouth the trawl fishery is of very recent development. 

Previous to 1908, from 6 to 12 small boats employing hand lines 
made an aggregate annual catch of 200 to 300 barrels. With the 
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introduction of beam trawls, more than 125 men have gone into the 
business in Hyannis and Falmouth, and in the season of 1910 and 
1911 they caught and marketed 11,500 barrels (over 2,575,000 pounds) 
of winter flounder, receiving therefor the sum of $57,500. As com- 
paratively few of these fishes are taken by other methods, the otter 
trawl] in this case has added to the food supply a fishery product not 
otherwise largely available. 


SAN FRANCISCO PARANZELLA FISHERY. 


This fishery was introduced from the Mediterranean many years 
ago and is prosecuted by Italian fishermen employed principally, 
if not entirely, by two San Francisco companies. In 1908 there were 
20 of these nets in use at this port. The paranzella is essentially 
similar to an otter trawl, but the wings are kept extended not by 
otter boards but by warps or lines carried to tugs. Two vessels steer- 
ing on parallel courses are required to operate a net. The tugs are 
about 85 feet long and of 30 tons net register, with an engine of 
about 150 horsepower and a crew of 11 men. 

In 1908 the paranzella nets caught 4,722,000 pounds of fish valued 
at $87,000, of which 3,629,000 pounds valued at $68,000 were flounders 
and soles. No large numbers of fishes important to the line fisheries 
are taken. The fishing ground is a strip about 50 miles long and 5 
miles wide lying about 12 miles seaward from the Golden Gate. 
There is practically no other fishing on this ground, and, therefore, 
the paranzella nets do not interfere with other methods of fishing. 
About 15 per cent of the fish brought up in the net are immature. 
The fishery is conducted beyond the limits of territorial jurisdiction. 


DEMERSAL FISHERIES OF ENGLAND AND WALES. 


INTRODUCTION. 


In the preparation of this report every effort has been made to 
trace the history of the demersal fisheries of England and Wales, 
and especially of the North Sea, continuously from 1891 to the latest 
date for which data are available, but after careful consideration it 
has been found necessary to break the continuity of the discussion, 
because there appears no basis for harmonizing the possible analyses 
of the statistics prior to 1901 with those which can be made after 
1903. In other words, one basis of comparison is possible between 
the several years of the earlier period and another between those of 
the later series, but none whatever can be made between 1901 and 
1903, when there was an abrupt change in the manner in which the 
data were presented. 


* Report of the Commissioner of Fisheries, 1911, p. 50. 
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From 1891 to 1901 there are no data relating to the North Sea 
specifically, but there is material for the consideration of the fishery 
cut of certain east coast ports from which the operations in the 
North Sea were so overwhelmingly predominant to those carried 
on in other regions from the same ports that no violence is done to 
the validity of the discussion by considering that the fishery was 
conducted in the North Sea alone. These ports were North Shields, 
Sunderland, Hartlepool, Scarborough, Yarmouth, Lowestoft, and 
Ramsgate. Grimsby, Hull, and Boston were concerned largely or 
predominantly in the fisheries in other regions than the North Sea, 
which would introduce an important error, and they are therefore 
eliminated from consideration. Furthermore, during the period 
from 1891 to 1901, while the whole number of vessels is stated if the 
reports, there is no specific designation of the numbers of the respec- 
tive classes and types and the catch of each, and as the ratios of these 
to one another undoubtedly varied from year to year, and as the effi- 
ciencies of the different sorts and sizes of vessels and the kinds of 
fishes which they catch diverge widely no adequate measure of the 
intensity of the fisheries can be applied. 

From 1903 onward the data presented in the reports are much 
more specific, the catch from the North Sea is definitely given, as are 
also the number of landings of the different sorts of vessels, the 
catch of each, and, especially in the later years, the definite character 
of that catch. 

With the reservations and limitations imposed by the conditions 
thus summarized, it is possible, however, to make some use of the 
entire series of matter presented in the Annual Reports on Sea 
Fisheries of England and Wales. If, for instance, a certain tend- 
ency should be shown by a comparison of the several years of the 
earlier period inter se, and the same tendency should be shown by 
the different sort of analysis required by the character of the data 
available for the second period, the two presumably would be mutu- 
ally corroborative. It must be understood definitely and finally, 
however, that the specific data for one period must not be compared 
with those for the other. 


FISHING REGIONS. 


The fishing vessels of England and Wales fish in the following 
regions, which are specifically designated in the reports for recent 
years: White Sea, Iceland, Faroe, Rockall, North of Scotland, 
North Sea, English Channel, Irish Sea, Bristol Channel, Westward 
of Scotland, West of Ireland, Southward of Ireland, Biscay, and 
Portugal and Morocco. All of these regions are resorted to by Eng- 
lish steam trawlers, in some cases to the total or practical exclusion 
of other methods of fishing. 
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Prior to 1906 there is very little specific information furnished 
in respect to the fisheries on these grounds, but such data as are 
available indicate the increasing relative importance of the more 
distant regions as compared with the North Sea. The landings of 
fish at Grimsby, Hull, and Boston, the ports from which these fish- 
eries were predominant, as compared with the landings at six or 
seven other east coast ports where the North Sea fishery was para- 
mount, showed an increase from about 73 per cent of the total in 
1891 to about 82 per cent in 1901. For 1903 and later years there 
are specific data for the “North Sea” and “Regions beyond the 
North Sea ”—that is, all others—and the following table shows the 
proportions of all demersal fish taken by English vessels in these 
two, respectively : 


PERCENTILE PROPORTIONS OF DEMERSAL FISHES CAUGHT IN THE NortTH SEA AND 
IN REGIONS BEYOND THE NorkTH SEA, RESPECTIVELY, BY HNGLISH AND WELSH 
VESSELS. 


Beyond 
Year. North Sea. North Sea. 
1003 Sccincececasess 79.4 20. 6 
190GPoccosceccets 54.7 45.3 
LOD ren ccceeassee 43. 2 56.8 


These complete statistics confirm the deductions from the earlier 
partial data, that the North Sea has rapidly lost in relative impor- 
tance to the whole demersal fishery, and that it has now lost its for- 
mer dominance. 

A discussion of all of the 14 regions previously named is not 
important to the purposes of this report. The North Sea, the seat 
of the oldest, most important, and most dominant otter-trawl fishery, 
furnishes the data of most value, and that region is, therefore, con- 
sidered at the greatest length, but for purposes of comparison, and 
as a check on the deductions made, it is desirable to analyze the 
information obtainable respecting certain other regions resembling 
it in the character of the fishery and the fishes caught. The most 
suitable for this purpose appear to be Iceland, the White Sea, and 
Faroe. The areas of the fishing grounds of the four regions, accord- 
ing to the best information obtainable, are as follows: 


Square miles. 


BINNIE LST Ves) Coq eta eee eo a Re 152, 500 
IieeirAG | ee Ne ee eee eee ee ee 36, 600 
Wiehe, SCG 5 ee ee eee eee eee 128, 900 
SHV EU Ts © Cape ee reer tie ED EE ek i ee eS 4, 950 


These areas, certainly in the case of the North Sea and probably 
in other cases, are the totals of the waters to which the fishermen 
resort, and it is at least probable that the whole is not equally pro- 
ductive and that some parts may ve practically or completely barren 


60 OTTER-TRAWL FISHERY. 


of commercial fishes. Certainly, some parts of the North Sea pro- 
duce comparatively little, some produce practically nothing but 
small fish, while others, e. g., Dogger Bank, are highly productive. 
Probably all of these regions show differences in their several parts, 
and the product differs with the physical characters. The North 
Sea south of a line from Flamborough Head to about the northwest 
point of Denmark is comparatively shallow and is the important 
plaice region. In this area small plaice abound near the shores and 
particularly in the southeast portion on the Dutch and German 
coasts, while the larger fish frequent the offshore banks. North of 
the line described and along the Norwegian shore the sea is deeper 
and the haddock becomes of relatively greater importance. 

The nature of the fisheries in the North Sea, White Sea, Iceland, 
and Faroe, and their statistical histories, so far as it is possible to 
trace them from the information available, are shown in the follow- 


ing pages. 
FISHERIES OF THE NORTH SEA. 


First-class vessels—With the exception of a wholly negligible 
quantity, all of the demersal fishes taken in the North Sea by English 
vessels are landed on the east coast. The following table makes com- 
parison of the landings of demersal fishes as a whole, and of round 
fishes and flat fishes, respectively, at east coast ports, the data until 
1901 being the total for certain ports and after 1903 for all ports, for 
reasons previously explained. As practically the entire catch is made 
by first-class vessels, and as these are the only vessels for which more 
detailed data presented later are available, they alone will be con- 
sidered. 


ToraL LANDINGS OF DEMERSAL FISHES, ROUND FISHES, AND FLAT FISHES, FROM 
THE NortH SEA ON THE HAST COAST OF ENGLAND IN THE FIRST AND LAST 
YEARS OF CERTAIN PERIODS. 

a, se el SN RR i ee eee eee eee 


Quantity (hundred- 


weight) during— Gain or loss. 
Classes and periods. 
Hundred- 
First year. | Last year. weight. Per cent. 

Demersal fishes: 

PROT AT SOR Te aes ae eretetetetaiele eet iotese e oetete Sie inte saci fotateratcreratel 570, 818 508, 940 — 61,875 —10 

ISOS 19010 bos Sees ete oe eee Dee Seer 508, 940 585,436 | + 76,496 415 

1903 =190G Sess hac cece cintee ooiseis sara wee weele siemens 5,116,979 | 4,281, 150 —835, 829 —16 

TSG 1 OL Oso er hoe te Os a Ete ee 4,281,150 | 3,675,862 | —605,288 =A 
Round fishes: 

1891-1898 304, 095 247,109 — 56,986 —18 

1898-1901 247,109 264, 470 + 17,361 +7 

1903-1906 3,492,414 | 3,158,062 | —334,352 -9 

1906-1912 3,158,062 | 2,605,812 | —552, 250 =A) 
Flat fishes: 

1891-1898 266, 723 261,831 | — 44,892 = il 

1898-1901... 261, 831 320, 966 + 59,135 +22 

1903-1906... 1, 492, 696 970, 509 —522, 187 —34 

1906-1912 970, 509 849, 003 —121, 506 —12 


Note.—The data for 1891 to 1901, inclusive, are for certain ports only, enumerated in the text. 
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It is apparent from the foregoing that from 1891 to 1901 the 
catch of demersal fishes fluctuated, but showed a slight net gain 
for the period, and that while the fluctuation was exhibited in the 
catch of both round fishes and flat fishes, the former registered a 
net loss and the latter a net gain for the whole period. The period 
from 1903 to 1912 was characterized by consistent losses in both 
round fishes and flat fishes, but more especially in the latter, which 
of course resulted in a heavy loss in demersal fishes as a whole. 

The catches of cod, haddock, and plaice combined have averaged 
from 87 per cent of the demersal fishes taken in the North Sea to 
about 72 per cent; cod and haddock constitute about 90 per cent of 
the round fishes, and plaice from about 60 to 75 per cent of the 
flat fishes. The following table compares the catches of these three 
species in the respective years considered in this report: 


ToTAL LANDINGS OF THE THREE IMPORTANT DEMERSAL FISHES FROM THE NORTH 
SEA ON THE HAST COAST OF ENGLAND IN THE FIRST AND LAST YEARS OF CER- 
TAIN PERIODS. 


Quantity (hundred- : 
weight) during— Gain or loss. 
Species and periods. 
A Hundred- 
First year. | Last year. weight Per cent. 

Cod: 

LSOI SOR Ne eeacicciminsccceeecce scldemes sacieccome obcoe ss 91, 987 94,906 | + 2,919 +3 

SOR =1O0 eae waa wisiciere eo soeicis owintele sis oateeis= cies < aacisie'0l0 94,906 108, 722 + 13,816 +14 

LOOS=190G Esse as sane te teas eceteccee csesseceeccsass 783, 782 740,062 | — 43,720 —5 

NGOGA1O1 DL Ae cao ase aae aeadcae ose esac sacesccsoceecs 740, 062 825,636 | + 85,574 +11 
Haddock: 

SOTA TSO Roane Beate shaw ck sees sae Aeaee a acdeeasecs ae 185, 877 125,457 | — 60,420 —32 

ESOS LOO USE Rac emae tins cals ccc sisle ates ee eas Sete anieitee os 125, 457 124,102 | — 1,355 -—1 

TOO S=IOOGEE SEES AAT NG SUSE LS OE Se AER 2,310,340 | 2,046,204 | —264, 136 —11 

TOON IO ete sae re aR Sad ele Th nits 2,046,204 | 1,293,080 | —753,124 —36 
Plaice: 

USOT 1808 Fa on BM se stcletetoic teenies sess sedeeeceeees 200, 475 207,933 | + 7,458 +3 

HT SORELOD Tene SUS PRAY AT MRE REIN RESIS 2 SEPT OE 207, 933 270,635 | + 62,702 +30 

OOS =VO0G EV Ss oI Sa bsaes Sew et ace essseescpceespes 956, 358 570,862 | —385,496 —40 

AOOG=I9ID Sse ess heectecece nese cease ccc scaencecccsns 570, 862 527,088 | — 43,774 -—7 


Notre.—The data from 1891 to 1901, inclusive, are for certain ports only, enumerated in the text. 


From this table it appears that the total catch of cod increased 
during the period from 1891 to 1901, but fluctuated, although regis- 
tering a small net gain from 1903 to 1912; the total yield of haddock 
from the North Sea decreased consistently and heavily in both pe- 
riods, while the plaice gained throughout the first period and lost 
heavily in the second. 

First-class steam trawlers.—The landings of fish by steam trawlers 
prior to 1903 are not separately given, but it can be safely assumed 
on the authority of a statement made in the report for 1901 that the 
vast majority of the fish listed in the preceding tables for the years 
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1891 to 1901, inclusive, were taken by this class of vessels. The 
trend of the catch of demersal fishes by steam trawlers is therefore 
indicated by that of first-class vessels as a whole. After 1902 the 
information is specifically given and is shown in the following table: 


QUANTITIES OF DEMERSAL FISHES, CLASSES, AND CERTAIN KINDS FROM THE 
Nortu SEA LANDED ON.THE HAst Coast oF ENGLAND BY FIRST-CLASS STEAM 
TRAWLERS IN THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Catch Ce ae te Gain or loss. 
Classes, species, and periods. 
First year. | Last year. Pee Per cent. 

Demersal fishes: 

1903-1906... 4,776,081 | 3,983,020 | —793,061 —16 

1906-1912. . 3,983,020] 3,351,391 | —621,629 —15 
Round fishes: 

1903-1906 3,382,316 | 3,074,932 | —307,382 -9 

1906-1912 3,074,932 | 2,464,094 | —610,838 —19 
Flat fishes: 

1903-1906 1,264,122 761,393 | —502,729 —39 
A eee 761,393 634,157 | —127,236 —16 

od: 

1903-1906 729,311 705,306 | — 24,005 — 3 

1906-1912 705,306 786,481 | + 82,175 +11 
Haddock: 

1903-1906 2,301,505 | 2,034,882 |] —266,623 =a 

Seb Pe ao ooS Ono dE Saad SeEshaacsind Adocsaneas 2,034,882 | 1,292,743 | —742,139 —36 
Plaice: 

GUS LOG ater cia atciteie letnclncis time sleieta stella la Sepeiateie eres er 811,637 440,920 | —370,717 —45 

LOOG SLO UD WEARS. te rarctectesh es Me eee taco ce os 440,920 386,690 | — 54,230 —1l 


Note.—The quantities for 1906 are the landing in England and Wales, but almost if not quite all were 
landed on the east coast. 


As the cod, haddock, and plaice are the important species, the 
foregoing data dealing with single years have been checked by 
comparing the catches of these species for three overlapping four- 


year periods between 1903 and 1912, inclusive. It will be seen that 
the results are essentially similar, as indicated by the trend of the 


total catches of these species by trawlers in the North Sea. 


PERCENTILE Ratios oF CatTcHES oF Cop, Happock, AND Puaick By STEAM 
TRAWLERS IN THE NortH SeA, 1906 To 1909, anv 1909 To 1912, ComparED 
witH 1903 ro 1906. 


Percentile ratios. 
Four-year periods. 
Cod. |Haddock.} Plaice. 


1903-1906: crecicicies = 100 100 100 


1906-1909 oc etomeaser 105 93 73 
LQO9-1O1 2s epemeisci= 122 68 64 


Tt appears that the catch of demersal fish in the North Sea by 
steam trawlers decreased from 1891 to 1898 and increased sufficiently 
from 1898 to 1901 to show a small net increase for the entire period, 
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and that round fishes and flat fishes each followed the same general 
trend. From 1903 to 1906 and again from 1906 to 1912 steam trawl- 
caught demersal fishes as a whole, as well as both round fishes and 
flat fishes, showed heavy decreases, the total percentile falling off 
in the flat fishes being the greatest. 

Steam trawl-caught cod gained in total catch from 1891 to 1898 
and from 1898 to 1901 but exhibited a falling off of about 3 per cent 
from 1903 to 1906. From 1906 to 1912, however, there was a mate- 
rial increase, and it is apparent that the total catch of the species by 
trawlers increased more or less continuously from 1891 to 1912. 
Steam trawl-caught haddock on the contrary declined in total 
throughout the entire time, and in the two periods, from 1891 to 
1901, and from 1903 to 1912, the decreases amounted to 33 per cent 
and 44 per cent, respectively. In the case of the plaice there was an 
increase in the catch between both 1891 and 1898 and 1898 and 1901, 
the aggregate of the two amounting to 35 per cent of the catch of 
1891. In both 1906 and 1912 the catch was much less than in 1918, 
and the decrease in the entire period was nearly 53 per cent. For the 
entire term from 1891 to 1912 there was, therefore, an increase in the 
total catch of cod by steam trawlers and a decrease in the catches 
of haddock and plaice, especially the former. 

The foregoing discussion is concerned with the total catches of the 
several classes, categories, and kinds of fishes; but while the indi- 
cated changes were taking place there were synchronous but not 
necessarily parallel changes in the composition and fishing power of 
the fleet and variations in the intensity of the fishery conducted by 
it. To eliminate these variables as far as possible the catch may be 
reduced to the average per vessel, the average per voyage, or the 
average per day’s absence from port. The first is objectionable in 
that it does not eliminate the effects of variations in the number of 
vessels tied up for variable and undeterminable periods, and we have, 
therefore, confined ourselves to the consideration of the other two. 

Unfortunately these methods of analysis can not be applied at all 
prior to 1903, as the data are not furnished in the reports, and for 
1903 and the following years the average catch per day’s absence is 
stated for a part only of the total catch (that not landed in London 
where most of the fish are brought in by carriers and not by the 
fishermen). The catch per voyage is not given at all, although the 
average duration of the voyages is given for all ports excluding 
London. 

As this information applies to the major portion of the fishing 
operations, it may be assumed that it is reasonably applicable to all, 
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and, following a suggestion in the report of 1906,¢ we have calculated 
from these data the hypothetical number of voyages and days’ 
absence required to catch all of the fish taken by English trawlers 
in the North Sea. The following tables are based on the factors so 
derived. 

The total number of steam trawlers in England and Wales does 
not appear ascertainable for 1891 and 1898, but there were about 500 
in 1893 and 1,116 in 1899. In 1901 there were 1,096; in 1908, 1,135; 
in 1906, 1,254; and in 1912, 1,341. While this rapid increase in the 
fleet was occurring there was a continuous growth in the size of the 
vessels from an average of 41 tons in 1893 to 72 tons in 1912. There 
was, therefore, not only a heavy increase in the size of the fleet, but 
also in the fishing power and efficiency of its units. Not all of these 
vessels fished in the North Sea, and some of them fished both there 
and elsewhere. We have no data as to the number fishing there 
in any year, but for 1903 and later years there is available the more 
specific information concerning the number of landings and the 
number of voyages referred to in the preceding paragraphs. 


ToraL NUMBER OF DAYS’ ABSENCE AND THE TOTAL NUMBER OF VOYAGES (LAND- 
Ines) BY STEAM TRAWLERS FISHING IN THE NORTH SEA FROM PoRTS ON THE 
Hast Coast oF ENGLAND. 


Number during— Loss. 
Periods. ——————_-— J _--——— 
First year. | Last year. |} Number. | Per cent. 
Total days’ absence: 

TONS =! 0G Se ee ctercieteteinelciotn oie einielaia sielcisieis= (cle (claleteletala’aietars 256, 228 225, 923 30, 305 11.8 
See Pe eae Scene O50 SSOC HCH OODO URE BODIE SEOOS REC 225, 923 213, 286 12, 637 5.5 

Number of voyages (landings): 
See SG acrodc He Coad cinoouoonS Edna coSbodacconsecaécc 36, 852 36, 474 378 1.0 
NOOBAL OIDs oes eee cee ees aera ern tee ee 36, 474 36, 118 356 .9 


The number of days’ absence from port has decreased, while the 
number of landings has remained practically stationary. The av- 
erage length of voyages, therefore, has decreased from 6.95 days in 
1903 to 5.73 days in 1912, a development probably due to the in- 
creased steaming and fishing gear and improvement in the general 
efficiency of the vessels and their gear. That the number of land- 
ings has not increased with the increase in the number and power 
of English trawlers indicates that to a relatively greater extent than 
formerly the vessels are fishing in regions other than the North Sea, 
a fact known from other sources of information. 


‘e Annual Report Sea Fisheries, England and Wales, 1906, pp. viii—xi. 


OTTER-TRAWL FISHERY. 65 


AVERAGE CATCH OF STEAM TRAWLERS FISHING IN THE NortH SEA FROM THE 
Hast Coast OF ENGLAND PER DAY OF ABSENCE DURING THE FIRST AND J.Ast 
YEARS OF CERTAIN PERIODS. 


Catch Veet aoe Gain or loss. 
Species and periods. 
First year. | Last year. porta Per cent. 
Demersal fishes: 
BOOS LONG berm eatin mteretaisictl= aislel=taleiciewsicicine ee taislsieiaisie/elciaia-cire 18. 64 17.63 —1.0 -—5 
GOB 1912 eee ciciecine onan hin- awisseucies oe amapacievcsceeen'sas 17.63 15. 76 —1.9 —10 
ETRE TRA. ao i nm ee ai RR aa CAT ode LS i ae 3.1 3.5 +0.4 +12 
NGOG=1 G12 See eterna tials s Doscec co cnise acts cobemecmece oe 3.5 4.45 +0.9 +27 
Haddock: 
NGOS=190GE ae cinertoc cca waew,c cisidis sole vcjncupisc ewe eects sce 8.3 7.8 —0.5 — 6 
BUS 10 U2 eeeperetate eters ese ate ote ete ela fatale elaieiciele ste een 7.8 4.8 —3.0 —38 
Plaice: 
NGOS—1G06 aera secine ccc ccle sibee cle cciciwrcie cece seeeceee one 3.1 2.1 —1.0 —30 
MOQ G19 Dee Seieiieetocicincis vis eleislelnie wcisis Sie ese cee eaiccielse 3.1 2.34 +0. 2 +11 


AVERAGE CATCH PER VOYAGE OF STEAM TRAWLERS FISHING IN THE NORTH SEA 
FROM THE Hast Coast OF ENGLAND DURING THE FIRST AND LAST YEARS OF 
CERTAIN PERIODS. 


Catch (hundredweight) . 
during— Gain or loss. 
Species and periods. SS 
First Hundred- 
year. | Last year. weight. Per cent. 
Demersal fishes: 
GOS =190G aC cis cictsieseeer- cs SRS eee ame eecismis esc sat 129.6 109.2 —20. 4 —15 
MOOG IG 2 ecm cto cece ate eisisinis cee ccvciaciee sels awasca-ciia 109. 2 90.3 —18.9 —17 
TEETER II OG at ae a 21.7 21.9 =f 0: 2) ee eeres 
GOOG = 1 91 eos sare cin a clei iacsieisimrsieists|sicisis ein ci sisleivicisneisieieios 21.9 25.8 + 3.9 +17 
Haddock: 
ASOS=190G ee sak ehee ce «asta ceclsioniadsiostemaacccccdccisie 57.9 48.5 — 9.4 —16 
AOOG 1912S cee ec ens ston saiseinia'ete sisia wlaicia em claaieleisetersitaie 48.5 27.4 —21.1 —43 
laice: 
A903 ~190G Beate a. caisicsiscideesinecs c\/stissiacienccweecns seine 21.2 13.3 — 7.9 —32 
MONG =191 2 So Fa cia ccc ec ctan ne cectsns vinatlenicsemcas cence 13.3 13.4 + 0.1 + 0.7 


These two tables show the same facts, namely, that on whichever 
basis computed, the average catch of demersal fishes by steam trawl- 
ers has decreased from 1903 to 1912, the average catch of cod has 
materially increased, while the yields of haddock and plaice per 
unit of effort have decreased, the former over 53 per cent and 
the latter over 37 per cent. 

A frequent manifestation of the results of overfishing is the per- 
manent relative increase in the catch of small fishes, particularly 
if the absolute quantity of the catch of large fishes or of the species 
as a whole remains stationary or diminishes. 

As a fishery increases, the total quantities of the catch will also 
increase, while the ratios existing between the catch of the various 
sizes will be maintained provided that the size and composition of 
the fish schools remain unimpaired. When overfishing occurs, how- 
ever, there is a tendency to change the composition of the schools 
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even though the aggregate number of individuals composing them 
may not be reduced. The larger fish are taken in at least the full 
proportion in which they exist in the schools and at the same time 
increased numbers of the immediately smaller fishes are taken and 
fewer are left to develop into large, and the numbers of the latter 
are gradually reduced both absolutely and relatively. We have 
a particularly well-known and conspicuous example of this in the 
lobster fisheries of New England. 

The following table analyzes the catches of cod, haddock, and 
plaice in respect to their relative size components: 


PERCENTILE RATIOS OF HACH SIZE OF Cop, HappoGK, AND PLAICE TO TOTAL OF 
ALL SIZES LANDED IN ENGLAND AND WALES FROM THE NortH SEA By FIRST- 
CLASs STEAM TRAWLERS IN 4-YEAR PERIODS, 1903 To 1912, INCLUSIVE. 


Percentile ratios to all sizes.e 


Species and sizes. SiS 
1903-1906 | 1906-1909 | 1909-1912 


Cod: 
THAT RO as aces io Soc Sa Saree Satan Soneee eens cue eee eae wee ts ce es Seaman woeeae 43 42 33 
IAG 6 [Ur 00 ee eee ng a SE en rs Se nes See Sere ae ae 30 25 25 
SIRES sees Sk eh ene cee cee eee conan semen teen soe ce eee wamlawioed 26 33 42 
Haddock: 
DGRT PO ee oarc aw wininsn fence wintne waics wien sie niein aiaalon sicieuecie's aisle Se sicie's sR meen 29 30 39 
Modu. 5 eR ci ec cccacice toe b nine Caled seeds a teece cecleecesiceeceemaaee 28 15 13 
Sra eee ee orig os Ss Botan Wa Ca Name cen wana cWa ce ansmenen ceases 43 55 48 
Plaice 
yA GR OOOO OOS SOR ODO Spe NCHS SOA ISOCEE SnGOSOSAS pS CiaCeRSteserasoate 24 25 21 
Mediu Soc c ocaccuccucctcecacacccsa dust cncnassccwncten Aen moses benesc 31 80 32 
SMALE Soe conc cece male saninaie tere cele atte ea nieeene enema acee aucienceereae 45 45 47 


a@In 1903 the data of landings on the east coast only are available, but the landings elsewhere were 
negligible. 

It will be seen that the cod shows a material reduction in the 
ratio of large fish to the total, a smaller reduction in the medium 
fish, and a heavy increase in the ratio of small. The plaice exhibits 
a slight reduction in the relative catch of large fish, and a corre- 
sponding increase in the small, the proportion of medium fish re- 
maining about constant. 

The haddock, on the contrary, shows an increase in the ratio of 
both large and small at the expense of the medium size. So far as 
the large fish are concerned, we believe the actual facts to be other 
than as shown, and that the statistical increase has been due to the 
transfer of what were formerly classed as medium fish to the cate- 
gory of large. We know from official statements that there are no 
definite standards of size, and that they vary from time to time. 
In the face of the relatively high price of the large haddock, the 
absolute great increase in that price in the last 10 years, and the ab- 
solute decrease in the catch of that size, it appears to us to be more 
than probable that the standards have been lowered, and that all 
categories are as an average smaller fish than formerly. Even if 
this be the case, the combined catch of large and medium haddock 
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were somewhat smaller in the quadrennial period 1909-1912 and 
much smaller in 1906-1909 than it was in 1903-1906. 

First-class sailing trawlers—The number of first-class sailing 
trawlers operating in the North Sea is not definitely determinable, 
but it is small relatively to the steam trawlers. In all England there 
was a heavy decrease in this class of vessels from 1891 to 1901, 
but since then the number has been practically uniform, and it may 
be assumed that the vessels in the North Sea followed the same 
course. Specific data of the catch of the sailing trawlers are avail- 
able after 1902 and are shown in the following tables, which are 
presented with nothing more than the comment that the operations 
of these vessels, so far as the catch is concerned, are of such rela- 
tively insignificant proportions that they are not worthy of con- 
sideration excepting to show that they are insignificant. 


QUANTITIES OF DEMERSAL FISHES, CLASSES, AND CERTAIN KINDS FROM THE NorTH 
SEA LANDED ON THE HAST COAST OF ENGLAND BY FIRST-CLASS SAILING TRAWL- 
ERS IN THE FIRST AND LAST YEARS OF CERTAIN PERIODS, 


Catch pratt hepa Ghia or lows: 
Classes, species, and periods. 
First Hundred- 
year. | Last year. weight Per cent. 

Demersal fishes: 

1903-1906 853354 Ses eass ooo Sees eee Se econ ece 277,530 262, 504 —15,026 —5 

LONG=1ON 2 aero) -5 cticles is aiarcio ere alors as aioe a lsaie/e'e nin's ,ciieiais! 262, 504 279,055 +16, 551 + 6 
Round fishes: 

MONS LODGE aeons ans cea clones casenasicedeesioccessan'secase 40, 004 50,531 +10, 527 +26 

TOG = 1 O12 eae Waite Aen Aes ies Lin Brg Le AS os 50,531 55,469] + 4,938 +49 
Flat fishes: 

GOZO OG Sa seeaneccee rate sae cerns ne sae ccew eee 217,502 206, 975 —10,527 —4 
e Pata Eraate tate ia na iste eI eeiate one nine Meeiciam eee wees ule 206, 975 208, 072 + 2,097 +1 

od: 

TODS LOUG Ree eee see EE Ie ee ene RETIN eee 22, 953 17,122] — 5,831 —25 

TIE DEAN) Bn aeio CoB bonan on cer Bele s6OUc Gon SOnAbe Ue saoaeoe 17,122 14,500 — 2,622 —15 
Haddock: 

ROUSE) O06 Meee sel Solas 5 AOE Stee ee oe eo: 1,059 1,447] + 386 +36 

THERESE Oe at SR ee tie we aed orks Oey! toner tines dee etis 1, 447 OL|2eemecacece: |bsemeceene 
Plaice: 

NG03—190B iaicewce cee sewcesan niece clels sole ca taammecscccaes 144, 667 129, 956 —14,711 —10 

1OOG—1 G12 cee me eh east one ecco oo cea 129, 956 140,300 | +20, 344 +15 


AVERAGE CatcH PER Day’s ABSENCE OF SAILING TRAWLERS IN THE Nor@u Sra 
FROM THE Hast COAST OF ENGLAND DURING THE FIRST AND LAST YEARS OF 
CERTAIN PERIODS. 


Quantity (hundred- 


weight) during— Gain or loss. 
Species and periods. 
First year. | Last year. pie Per cent 

Demersal fishes: 

OOS =MOOGE sew cl vtelain cinistetereeleltersloinvele,ciaiciets salsie'sis'vle wleleiorcieiwie 3.11 2.45 —0. 66 —21 

1OOG=1 OL = Me ea ee Seon actaiaa tines isictele ache eas meseacrs 2.45 3.08 63 +25 
CWOd 1 906=1O 2 Fa sineiotins tins sto pectic cise a accs cecsce sctisesae - 16 PLOW aceiaieten teres Cia wre letaten aiotate 
Rad dock 1906-1912 Bane cee cesiob in ciemiscloctnicisicivinia wintarciai iar -O1 MOON Ektoise-a'<-atajcia|'asaieunmieete 
Paice: 1906-1912 at acces seccsececeeuassceeeeeceseteces 1.22 1.55 + .33 +27 


9497°—15 
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Steam liners.—Steam liners, still more than sailing trawlers, bear 
but an insignificant part in the North Sea fisheries of England, as 
may be seen by the following tables: 


QUANTITIES OF DEMERSAL FISHES, CLASSES, AND CERTAIN KINDS FROM THE NoRTH 
SEA LANDED ON THE East Coast oF ENGLAND BY First-CLass STEAM LINERS 
IN THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Catch eS eae Gain or loss, 
Classes, species, and periods. 
First year. | Last year. perth Per cent. 

Demersal fishes: 

W9OS=1N90G 2 Ss etEe Sarde sladdare stele a sai waster ale o ateliotaoreetes 33, 338 a 9,740 —23, 648 — 70 

TODS ALO TOUR EU NTA eUE IL Ge exe mma ne tiene cee a9, 740 20,678 | +10, 938 +112 
Round fishes: 

A903 1906 ects ec miacitaian ance scat oee cee meciomemisone tel 21, 898 7, 973 —13, 925 — 63 

ROOGETO IDE es Owe esc d wee Sve eae ache ea ea 7,973 17,394) + 9,421 +118 
Flat fishes: 

ICD B SIU BoonagccaS5 Gach os noosneCauncooceFosDeneaseas 10,197 1, 688 — 8,509 — 83 
c ec ae Dbwltsleioes ee ce SalsTeces Soceceen acceso a meee tee 1,688 3, 265 + 1,577 + 93 

od: 

AQO3-1906 W5< wis Sates ne coos oem ae necicae sale etlotioeen ese 12,451 5, 555 — 6,896 — 55 

NG OG=1 91 De Sow ose ois atew o Sacstees are wacisaeincecees Boesieiec 5, 555 15, 031 + 9,476 +170 
Haddock: 

NGOSETONG Pow sme ses eee e cee toes gee eee ss eee D182. Wa sag 2 Sans oe Metekes aces Ee eee eee 

A OOG 1 OND SER as craiate lami ciem encis as = ctaisiel orstera nla m Sotnelate ele estate eisiee oe eet losis AG. |n cmazccsiswcel see sees 
Plaice: 

VQ0S=l90G6 sctrtcsee crac sces saw etew sas oese ets riceceses ones O43) S52 See SS ael erecta tion celliseee eee 

NOGA O oe wos Sails cicin cientvincieisic pie vic ola sisi aieie wleinieae cle | Siosis cise ccreoell cemiosae aleoiee nisoctoe see te Eee 


a Landed in all England and Wales, but probably all on east coast. 


AVERAGE CATCH PER DAyY’s ABSENCE OF STEAM LINERS FISHING IN THE NORTH 
SEA FROM THE HAST CoASst OF ENGLAND IN 1906 AND 1912, RESPECTIVELY. 


Catch (hundredweight) 5 
during— , Gain 
Species. 
Hundred- 
1906 1912 weight. Per cent. 


Demersal fishes ses sss sooo. secs testes ec eee 14. 78 18. 28 3.50 23 
Cod 


SUMMARY OF CONDITIONS IN THE NORTH SEA. 


Summarizing the conditions of the fisheries of the North Sea, as 
shown by the examination of the Exglish official reports, we find that 
since 1891 there has been a material decrease in the quantities of 
fishes caught, and that both round fishes and flat fishes have partici- 
pated in this decrease. During this time there has been considerable 
change in the strength and composition of the fishing fleet, the most 
important of which was the substitution of the otter trawl for the 
beam trawl, which became practically complete as early as 1898. 
Since that time, at least, this apparatus has been the predominant 
means by which the fishery was conducted, and it catches about 90 
per cent of the fish taken by all means by English vessels, and the 
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English trawlers take about 45 per cent of the demersal fish, and 
rather more than that portion of cod, haddock, and plaice taken by 
all nations in the North Sea. 

Exact data respecting the activities and catch of this fleet, which 
are available since 1902 only, show that the average catch of demersal 
fishes, per voyage and per day’s absence from port, has materially 
decreased between 1903 and 1912, and this decrease has occurred in 
both round fishes and flat fishes. There is, therefore, presumptive 
evidence of the depletion of the fisheries as a whole. 

Cod, haddock, and plaice combined constitute about 80 per cent 
of the demersal fishes caught by English vessels in the North Sea, 
and they represent an almost equal proportion of the catch by all 
countries in those waters. Of these we find that the cod shows an 
increase in the total catch and in the averages per voyage and per 
day’s absence, the only sign of depletion appearing in the decrease in 
the proportional catch of large fishes and the increase in the pro- 
portion of small ones. 

The haddock shows indications of depletion in the heavy and con- 
sistent decrease in the total catch, and in the average catches per 
voyage and per day’s absence. Statistically it shows but slight indi- 
cations of overfishing in the ratios of the several sizes, but we believe 
this indication would be more pronounced if the standards of sizes 
had been maintained on equality with those of earlier years. The 
plaice, by every method of examination which the data will permit 
us to apply, shows unmistakable signs of depletion. 

We believe, therefore, that there is overfishing in respect to both 
haddock and plaice, and that in consideration of its overwhelming 
predominance the otter trawl is responsible. The cod, being a rapa- 
cious, more nomadic fish, and less distinctly a bottom dweller, is not 


affected. 
ICELAND. 


The importance of the English steam-trawl fisheries in Iceland 
was second to that of the North Sea only in both 1906 and 1912, 
and the steam-line fishery in the region held first place in both years 
among the 14 regions enumerated in the reports. Practically no 
other method of fishing is pursued there by English vessels, and 
the trawlers took about 93 per cent of the total catch in 1906 and 
about 90 per cent in 1912. 

In 1906 there were 1,579 and in 1912 there were 1,430 voyages by 
trawlers, a decrease of about 9 per cent, and the total number of days’ 
absences decreased 11 per cent, from 35,039 days in 1906 to 30,919 
days in 1912. The average duration of the voyages was nearly equal 
in the two years, being 22.2 days in 1906 and 21.6 days in 1912. 
The total catch of the trawlers and the average catch per trip are 
shown in the following tables: 
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ToraL CATCH OF DEMERSAL FISHES, CLASSES, AND IMPORTANT KINDS BY HINGLISH 
STEAM TRAWLERS FISHING IN ICELAND WATERS IN 1906 AND 1912. 


Quantity 


(hundredweight). Gain or loss. 
Classes and species. 
Hundred- 

1906 1912 weight. Per cent. 
DamersalaShesee seme cece eecciseceeeasae eee e steerer 1,549,502 | 1,439,774 | — 108,728 — 7 
ROUGE SHO Gee Ber nraree tae nate olale o eieresleleietaietetetsiata ete) ctatereierate 1,266,248 | 1,233,396 | — 32,852 — 2 
OTR SIS eee romteteicle tater eteisine socio oreiniee minnie nintets eicietictere 237, 431 173,323 | — 64,108 — 27 
COM re erat cece oe einaetaa sonatas siniotetet= etsteynetcte‘ee eieleretar= 729,322 800,992 | + 71,670 + 9 
18 RNGWoWo el ease nocooSnc a idnooncoodtinciecoac pane SOOnOGo bot 414,241 310,136 | — 104,105 — 25 
1) ENTE apt bei eB OBER IMAG ane RorpaaeoEaScEDoCoeEoCacodoogaS 186,382 121,264 | — 65,118 — 34 


AVERAGE CATCH PER LANDING BY ENGLISH STEAM TRAWLERS FISHING IN ICELAND 
WATERS IN 1906 anp 1912. 


Quantit A 
(hundredwereht), Gain or loss. 
Species. 

1906 1912 ry Per cent. 
WD emersal fishes esse eemsicsisece eee see eeaaieeeae eesti 1,051 1,120 + 69 + 6 
(evel Suen BS Gp adoccocatecnocoLcoSconSccdrsouonmspaSadd 461 560 + 99 + 21 
SERCO OC Ke ears setae eietante efoto ata s olalalete elalate eleieisieleetelsiaisinicleisie 261 216 — 45 — 17 
TET CSL asec HOO g no see O as OSG SOO -esoonsaoonacosooe shoe: 118 84 — 34 — 28 


The table of total quantities shows that there was a decrease 
in all fishes excepting the cod, but as is seen from a comparison 
of the table of average catches per voyage this was in part due 
to a decrease in fishing activity. Nevertheless, while there appears 
to have been an increase in the cod, as measured by the catch per 
unit of effort, there were equally considerable decreases in the had- 
dock and plaice as measured by the same standard. In 1913 there 
was a further development of these tendencies, and while there was 
a heavy increase in the total catch of cod, due to increased fishing 
activity, there were material decreases in the total catches of had- 
dock and plaice, and very heavy decreases in the average quantities 
per voyage, especially in plaice, of which but half as many were 
taken as in 1906. 

PERCENTILE PROPORTIONS OF TRADE SIZES TO TOTAL OF ALL SIZES OF CoD, HAppDocK, 


AND PLAICE FROM ICELAND, LANDED BY STEAM TRAWLERS IN QUADRENNIAL 
PERIODS BETWEEN 1906 anp 1912. 


——— 


Species and sizes. 1906-1909 | 1909-1912 


mon NO HED 
RCO CST SRO ROI 

NOD COW TUAW 
Ray wa won 
; 5 


RAs ORS 
OQNI® O1NW NOS)W 
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As shown in the foregoing table, the increase in the cod catch 
has been due to some extent to an increase in the relative quantities 
of the smaller sizes landed, and the decrease in the quantities of 
haddock and plaice, especially the latter, has occurred notwithstand- 
ing the marketing of an increased proportion of the small and 
‘medium sizes. 

The statistical facts of this fishery, so far as they may be given 
weight on account of the brief period covered, point rather strongly 
to the possible depletion of the plaice fishery and to a less extent 
of the fishery for haddock. The cod, as appears to be the case 
everywhere, is unaffected. 

In 1906 there were 346 voyages by English steam liners, aggre- 
gating 7,526 days of absence per port, and of an average duration 
of 21.7 days. In 1912 there were 521 voyages, entailing an aggre- 
gate absence of 10,268 days, and the average voyage occupied 19.6 
days. The total catch of these steam liners and the average catch 
per voyage are shown in the following tables: 


ToTaL CATCH OF DEMERSAL FISHES, CLASSES, AND IMPORTANT KINDS BY ENGLISH 
STEAM LINERS FISHING IN ICELAND WATERS IN 1906 AND 1912. 


= 
Quantity (hundred- 
weight). Gain or loss. 
Classes and species. 
Hundred- 
1906 1912 weight. Per cent. 
WM emersaifishesteeetee aaa e is <\cisiclere Moidicieisciclsloticacis se cele 111, 248 162, 241 +50, 993 + 45 
IRyOVsTAG! TESS SRG aso a noob SadonproecsosnepdesSoocRosbIaT 20, 826 82, 859 +62, 033 +297 
PAT ISHES Seis ses Sen Sees cls sata es Soe e ne seb tise ee btetebens 83, 847 74,300 — 9,547 —ll 
WOdee Besse caine scenic ticles Cceeicobe setee cee ememesicnce 13, 954 58, 388 +44, 434 +318 
Ad OCs se sce cate = actinieisie ee wis eos sarerse wists setaicicmcccate eas 175 659 + 484 +276 


AVERAGE CATCH PER LANDING BY ENGLISH STEAM LINERS FISHING IN ICELAND 
WATERS IN 1906 AND 1912. 


Quantity (hundred- 


weight). Gain or loss. 


Species. 


Demersal fishes. . 
Codie sa cesecs 


It will be seen that no plaice’were taken in these fisheries, and the 
catch of haddock, the other species of particular significance in this 
inquiry, was negligible. The decrease in flat fishes is due to the 
halibut, the principal species of that class taken by the liners. There 


a 
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was a heavy increase in cod. Very few small fishes of any kind are 
taken on lines, as will appear from the following table: 


PROPORTIONS OF TRADE Sizes TO TOTAL CATCH OF ALL SIZES OF CoD AND Happock 
FROM ICELAND LANDED BY ENGLISH STEAM LINERS IN QUADRENNIAL PERIODS 
BETWEEN 1906 anv 1912. 


Species and sizes. 1905-1909 | 1909-1912 
Cod: 
Ts AVEC oa afar wre Salar Sia ioc we wrerowee Sawle Waice Ueeeeeoocu eee wesle woe eee odes bee SESeene 99.6 97.7 
Medians «cS akin -ia kis SAS RSE EE Senin nie sijaeide ees tase tine oe cae gee ne sobs momen 31 2.1 
Haddock: 
ATES) BIS % Ac ccs atmlcteia one one acts ois ol Sn ciemissleeaec te ccmaecis ee aeinne teaenoene 92.1 100.0 
Meditatit pcos cctieis wet cleicis disco eie eictetaicisce ina batnie sis nee lemon incicle mimaiciciaisie se (Pisin booscur casn8 


WHITE SEA. 


The fishery by English vessels in this region was conducted solely 
by steam trawlers, and, considering steam vessels only, it ranked 
eighth in catch among the 14 enumerated regions in 1906 and sixth 
in 1912. In 1906 there were 41 voyages to the White Sea, aggregat- 
ing 1,129 days, and with an average length of 27.5 days. In 1912 
there were 212 voyages, an increase of 419 per cent, aggregating 
5,490 days of absence from port, an increase of 386 per cent, and 
having an average length of 25.9 days, a slight decrease. There are 
no specific data available for years prior to 1906. The total catch of 
fishes, by classes and important species, is shown in the following 
table: 


ToTAL CATCH OF DEMERSAL FISHES, CLASSES, AND IMPORTANT KINDS BY ENGLISH 
STEAM-TRAWL VESSELS FISHING IN THE WHITE SEA IN 1906 AaNnpD 1912. 


Quantity (hundred- a 
weight). Gain. 
Classes and species. 
Hundred- 
1906 1912 weight. Per cent. - 
Demersalfishes 222 e: Lacs onncess see e meal ccia omen ener 45,330 210, 636 165,306 364 
Round lifishes 245% Ses cectae sas ase cieismeicisw sisiesisisce science 6, 083 95,813 89,730 1,310 
ISAS CS Ee SA ee eee mete wie ace se kiniae celceaiate rs are ete 39, 210 113,945 74,735 190 
Codmesxsect eaten tte nee ose ets e see cies acemec cee e 1,089 52, 137 51, 046 4,686 
Vee LOGic™ fy: tea errant rene RS 1S SEA Re CSTE 4, 480 40, 297 35, 917 799 
IPIRICo ae iee Sate oas teen nace eea nea om co kcecee ocisteieisicicls 39,176 110, 848 71,672 182 


This fishery was originally undertaken primarily for plaice, which 
constituted over 86 per cent of the total catch in 1906, but while the 
quantity of this species had increased about 183 per cent in 1912 the 
catch of cod and haddock had increased more rapidly and plaice 
comprised less than 53 per cent of the combined catch of the three 
species in 1912. To eliminate the statistical effects of the increase in 


fond 
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fishing activity and reduce the catches to the basis of units of effort 
expended in making them, the following table is presented: 


AVERAGE CATCHES PER LANDING BY ENGLISH STEAM-TRAWL VESSELS FISHING IN 
THE WHITE SEA IN 1906 aNnp 1912. 


Quantity (hundred- 


weight). Gain or loss. 
Species. 
Hundred- 

1906 1912 weight. Per cent. 
1,105 993 ah 10 
aie +219 +811 
109 190 TLR 4+ 74 
956 523 — 433 Bag 


It will be seen from this that the average catch of demersal fishes 
per voyage has decreased slightly, and of plaice, the principal species 
caught, heavily between 1906 and 1912. The average catches of 
cod and haddock have each increased, the former enormously. As 
the plaice is the highest-priced and most desirable fish of the three, 
the inference is that there was a deficiency of that species, which 
was made good in some measure by increased attention to the cod 
and haddock. This tendency appears to have been reasonably con- 
tinuous throughout the period discussed. In 1913 there were but 
108 voyages to the White Sea, and the average catch of the cod 
and plaice per voyage was about the same as in the preceding year, 
but there was a further increase of about 50 per cent in the average 
catch of haddock. 

To determine whether there is any other indication of a deple- 
tion of the supply of these fishes, the following analysis has been 
made of the catch in respect to its composition by sizes during the 
two overlapping four-year periods for which information is available: 


PROPORTION OF THE DIFFERENT TRADE SIZES OF CoD, HADDOCK, AND PLAICE TO 
THE WHOLE OF THE THREE COMBINED, IN QUADRENNIAL PERIODS BETWEEN 
1906 AND 1912. 


Species and sizes. 1906-1909 | 1909-1912 

Cod: : Per cent. | Per cent. 

ETE EP ese ee ete eye eee eis GIN ie Sitar Snmo e PETES cine nor et eoeicceice 11.8 9.0 

LOR eyONED TIGL, ces ile NOR et a eae ene Se Re Oe Res et ae 22.9 bal 

ASHE DUIS 25 RR DS ak ea es ei aren hm Spe Bee a) Se eo ae 65.1 35.8 
Haddock 

SA Oat he eee eee eres an htoe cclstarcie a were c Salk a biee Mame siemencecsbecase s<ce 89.3 35.0 

AGG LTTE enero be Sree nee ack So Beis dacices wie wlcteie g Momesiocncee bee weecee 10.5 64.8 

ST a ee cee ee eee oe oaks oie eis aia ias Sais bese isin ie Sova shemiopimateaneradaeincsis sil ail 
Plaice: 

MATE Oe oes Aaa PSR EE cee Date cis eee G Us ebb lclawiam ae aueclnled pe aouieiscie wea sic 28.5 30.6 

Mediuiniieaseeee Saeaae eet ne See AME ees ki ee J2 ACRE ace Gate Sus ene netics 74198} 69.2 

Seen eee Ee ice es ara oe aN Ce ym pee eae ote Sa isracictelell eave oles ce are o of SASSY 


This throws but little hght on the subject other than to show that 
the increases in the catches of cod and haddock were mainly in 
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the medium sizes, and to warrant the inference that probably only 
the larger haddock were saved in the earlier period when the species 
was less energetically sought. The large plaice have slightly more 
than maintained their proportional importance. 

Considering the facts developed and the brevity of the period 
which it is possible to discuss, we can draw no conclusions except- 
ing the dubious one that the supply of plaice in the White Sea may 
not be sufficient for the maintenance of the fishery for that species 
on the scale which it has attained. 


FAROE. 


This region, which is the smallest of the four considered in this 
discussion of the English fisheries, lies about midway between the 
North Sea and Iceland. Its product, which is about 7 per cent of 
all demersal fishes landed in England, is greater than that of the 
White Sea but less than that of Iceland. 

About 85 to 90 per cent of the fishes in this region are taken by 
steam trawlers, which made 1,085 trips in 1906 and 1,303 in 1912. 
The total number of days’ absence was 17,215 in 1906 and 18,445 in 
1912, the average duration of the voyages in the two years being 
15.8 and 14 days respectively. The total catch and the average per 
voyage are shown in the following tables: 


ToraL CATCH OF DEMERSAL FISHES, CLASSES, AND IMPORTANT KINDS BY ENGLISH 
Stream TRAWLERS FISHING ON Faroe Grounps, 1906 anv 1912. 


Quantity (hundred- 


weight). Gain or loss. 
Classes and species. 
Hundred- 

1906 1912 weight. Per cent. 

ed ee ee EE OEE Eee 

Wamersaltishesser esse ce rence cee eae eteie sia ele letale atta eres 536, 947 584, 484 +47, 537 +8 
RVGtIN GSN GS ssn ees emeetame ae seceneeccleciem oe nicineietateeeie 470, 675 539, 775 +69, 100 +14 
THEY mili peee aa sono SeboenedoSdcancsanoddC coneoduddsas sone 30, 231 20, 155 —10, 076 —33 
Od ee ee iaetncesicsiticeerer eco 245, 364 341, 704 +96, 340 +39 
LER YO KG el ens oo Sond aoc ae OOaU nO er enabobacrnoooaccuansnce Ic 190, 740 147,525 —43,215 —22 
LEY te yeaa ae Mees Se Seen on aon oenccdos bobaacoddoands 4,346 989 — 3,357 —77 


AVERAGE CATCH PER LANDING BY ENGLISH STEAM TRAWLERS FISHING ON FAROE 
GROUNDS, 1906 anp 1912. 


Quantity (hundred- 


weight). Gain or loss. 
Classes and species. 
Hundred- 

1906 1912 weight. Per cent. 

Demersalifishes= os cee sce seeines ceieee see eee oem aiaia 495 449 —46 —-9 
RR ounGefishes sees eee nee cere sec eee 434 414 —20 -—5 
WISE RSNES soles one hoeine sow sink os owae Leone eascameseeereeels 28 15 —13 —44 
Eee ee eee ee ote e ee mia erste cmncist sieeinccets 226 262 +36 +15 

BS 1a 00 (1¥c) een NE A Pe RS es eae acbedocpccugeooasslpe 176 113 —63 —35 
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The total catch of demersal fishes showed a slight improvement, 
but this was due to an increase in the intensity of the fishery. The 
quantity of plaice taken was insignificant, the principal flat fishes 
of the region being halibut and skates, the combined catch of which 
exhibited a large decrease both in the total and the average per 
voyage. 

Cod and haddock are the principal species taken, and of these the 
cod, the more important, was caught in greater quantities, while 
the take of haddock diminished. An examination of the following 
table shows that the improvement in the yield of cod was due solely 
to an increase in the quantity of small and medium fish marketed, 
the large fish undergoing an actual quantitative decrease. The same 
trend is shown in the catch of haddock, in which there was an actual 
increase in the quantities of medium and small fish in the face of a 
falling off in the total catch of the species. 


PROPORTION OF THE TRADE CATEGORIES TO TOTAL CATCHES OF Cop AND HappocK 
TAKEN ON FAROE GROUNDS BY ENGLISH STEAM TRAWLERS IN QUADRENNIAL 
PERIODS FROM 1906 To 1912. 


Species and sizes. 1906-1909 | 1909-1912 


Per cent. 
21.8 


31.2 
46.8 


68. 2 
20. 6 
11.1 


In view of the relatively small importance of the line fishery, it is 
not considered necessary to discuss it more than in the presentation 
of the following table: 


ToTAL CATCH OF DEMERSAL FISHES, CLASSES, AND IMPORTANT KINDS BY ENGLISH 
STEAM LINERS FISHING ON FAROE GROUNDS IN 1906 AaNnp 1912. 


Quantity (hundred- 


weight). Loss. 
Classes and species. 
Hundred- 

1906 1912 weight. Per cent. 
Demersal fishes. 81, 662 41,461 40, 201 49 
Round fishes. . . 48, 963 27,416 21,547 44 
Flat fishes..... 27,661 12,788 14, 873 53 
Chal cin aie aes Sa Dae Rens ARG Oe Pk EE Se 29, 867 14, 827 15, 040 50 
18 CV0UG aveh epee ea a I Ed ES Se eg Sa 462 114 348 75 
PTET Cert re re eo RE Be ee oe Lisieistoowaice Be re eet alee ca cites acas|semeleoeee 


The Faroe fishery; as a whole, furnishes no data of value respect- 
ing the plaice, but making due allowance for the shortness of the 
period considered, the data available establish some presumption of 
a decrease in the haddock and a suspicion that there may be over- 
fishing of the cod. 
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DEMERSAL FISHERIES OF SCOTLAND. 
FISHING REGIONS. 


The Scottish reports furnish but little specific data respecting the 
fishing regions, such distinctions as are made indicating merely the 
part of Scotland in which the fish are landed, the east coast, Orkney, 
and Shetland, and the west coast, respectively. The latter two are 
of practically no importance to the purposes of this report and are 
not discussed. 

The major portion of the demersal fish caught in the Scottish 
fisheries are landed on the east coast; and as that is the region in 
which trawl fishing is of greatest importance, and as practically all 
fish taken in the North Sea by Scottish vessels are landed there, it is 
the only region which we have deemed it necessary to consider. 


FISHERIES OF THE EAST COAST. 


The statistics and the general information available for Scotland 
are not very satisfactory for the consideration of the effects of otter 
trawling on the fisheries, inasmuch as they lack, even to a greater 
extent than the earlier reports for England, that particularity of 
data which is necessary for a proper consideration of the subject. 
However, it is possible to trace some trend, and as this accords in 
general with that indicated in the English fisheries, it may be re- 
garded, with some caution, as confirmatory of the conclusions formed 
respecting the latter. 

In the following discussion the same historical periods and sub- 
periods are considered, partly for the sake of uniformity with the 
discussion of the English data and partly because the forms of the 
statistics underwent some change in the years of demarcation, or be- 
cause some change in the fishery became definitive in those years. 
For instance, 1898 is the first year concerning which it is known that 
all steam trawlers were using the otter trawl, which had gradually 
replaced the beam trawl; in 1904 there was a change in the classifi- 
cation of the fishes; and in 1906 there was a material change in the 
particularity of the statistics in respect to certain important fisheries. 
The effects of these changes have been eliminated as far as possible 
in the following pages, but their existence dictated the form of the 
more comprehensive digest found in the appendix and colored the 
form of final presentation of the data adduced. 


THE CATCH AS A WHOLE. 


The east coast was by far the most important producer of de- 
mersal fishes in Scotland, the catch of that region in 1891 being over 
70 per cent of the total product of the country and in 1912 over 76 
per cent. 
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The statistical history of the yield of the region is shown in the 
following table: 


CATCHES OF DEMERSAL FISHES AND THE SEVERAL CLASSES ON THE HAST COAST OF 
ScoTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Quantity (hundred- 
weight) during— Increase or decrease 
Classes and periods. 


Hundred- 


First year. | Last year. weight. Per cent. 
Demersal fishes: 
OT TRO SR ain alarm e eeee tee nie na. = tele aie afaie siaisiawsiainele cect 1,339, 051 1,465,426 |+ 126,375 + 9 
TSOS— lO Olas eew eters peter rcccenicis cece see sect sos se 1,465,426 | 1,724,525 |+ 259,099 +17 
NO OLSON S Bececics erase ce eetiel stele micisistner atalwiatel ei pimeiorsicieani= 1, 724,525 1,955,718 |+ 231,193 + 13 
IS LON Gere teeapo ine siainicie ine ccinat os cicis = stow! cxwisinaie 1,955,718 | 2,299,311 |+ 343,593 +17 
TON GSU eee ee aE ER ae bores ar Oe eee. 2,299,311 | 2,544,897 |4+ 245,586 + 10 
ASOT OND Re een Nas oO. Sciam sasisnenacthedascwsisxone 1,339,051 | 2,544,897 |+1, 205, 846 + 90 
Round fishes: @ 
SOIRAVS9 Ss eats ce care otcteie SaaS eee eee tc cidciaciecleicsce 1, 127, 452 1, 267,938 |+ 140,486 + 12 
NSGS=1GOME soit arrose Salcinaiemisaete\cice nts ciceciemide ce sleiemnis 1, 267, 938 1,413,385 |+ 145,447 + il 
TO ETO ae care eats oe ee eae oeee ae eae ee 1,413,385 | 1,668,275 |+ 254,890 Bans 
TORS LOO Gees marae sas ane ieiceins eciceinise minis c.cte.c wiare.orsielsi 1, 668, 275 1,979,205 |+ 310,930 + 18 
NOOB) 912 See cer aces mae es aice ae ee ntsc neice ects eu 1,979,205 | 2,179,555 }4+ 200,350 + 10 
TST OLD ee ee teed GP meee vapeacnis doc eneise sists 2 1,127,452 | 2,179,555 [+1,052, 103 | + 93 
Flat fishes:@ \ 
LS Om SO See yer itera a laram sinc ain eb nriciere tlale os ie /siacsis eteene 94,745 101,460 |+ 6, 715 + 7 
TISOS=1 ODI See hoes cs en st esac a seinem cess 101, 460 170,013 |+ 68,553 + 67 
TOUS OOS strep iciettar teats aterelo otavaie spoiareaesatetsiale ciovelarsicicians ae 170, 013 164,295 |— _ 5,718 — 3 
A903 = 190 Gee eas Sates nels erases eictociceietic selcicieidccioe ss 164, 295 139,282 |— 25,013 — 15 
LO BG ee eee sete Sapna a a eorclalece aeiejeesi nities rece ieveleieieiae oust 139, 282 135,063 |— 4,219 — 3 
NSO TRIO LIMOS IN eee Son sa wieae ance actos ooee mane esses 94,745 135,063 j+ 40,318 + 42 
Unclassified fishes: & : 
NSQIET RORY fee. Sodus cos sapjncclen Ja aman eca sists taiislam ioe 84, 347 47,373 |— 36, 974 — 4 
SSS 1G ie eee eee cee to nieynrae (aie ate iecinisinfe sis cincieieisines 47,373 81,182 |+ 33,809 + 71 
1 QiSie (Sh. oS 5 sesoSonsobsosdencbord dadeaaucC csncccoenos 81, 182 61,265 |— 19,917 — 24 
LGOS—lO0Gee eet omcsc sas ce scce ce ete rek ee emenccasieces 61, 265 105,256 |+ 43,991 + 71 
NOOG TOT Fae arrests nese ats act ee een aisisisiseis = «srs 105, 256 119,810 |+ 14,554 + 13 
VS9I=lO1 2 Se oe os toe ciacinns comes cece cclsewaceeces 84, 347 119,810 |+ 35,463 + 2 
Skates: 
ISGISISOR Rae Son Foes cs Sashes tema ties cas sees cisictelcn'os 32, 506 48,655 |+ 16,149 + 49 
ASOS=1OQIRR A Ee Chee ascia ne wad oon eae aces ccesccnesecs 48, 655 59,945 |+ 11,290 + 23 
TOOT STON S wets oe coe seitejteiare aa senna einisieicie cis clcieisic Cais 59, 945 61,883 |+ 1,888 + 3 
19S — 1 GUGe Nee sa cia seco teciceaiaicecicinciccisisines acieicitaaiee 61, 883 75,568 |+ 13,735 + 22 
190619 Dane saa maae eens cnesicces cat ee doadeseessic 75, 568 110,469 |+ 34,901 + 46 
UROISLOIQE ces can lost aoe ecsecs avasee jasesacstenee des 32,506 110,469 |+ 77,963 +239 
a Excluding fishes classified after 1903. b Including fishes classified after 1903. 


From the foregoing table it is seen that there has been a constant 
and fairly uniform increase in the catch of demersal fishes, amount- 
ing in the aggregate to about 90 per cent from 1891 to 1912, and 
that both relatively and quantitatively this has been in major part 
produced by the constant increase in the catch of round fishes, which 
in the same period increased 93 per cent in quantity. 

Flat fishes registered an increase of 42 per cent for the period, 
due mainly to a heavy increase from 1898 to 1901, after which there 
was a decrease to and including 1912. Unclassified fishes, including 
those classified after 1903, fluctuated until 1903, but increased after- 
wards until the total at the end of the period was 42 per cent greater 
than in 1891. The catch of skates increased heavily and continu- 
ously throughout the period. 

Cod, haddock, flounder, plaice and brill, and halibut are the most 
important species of demersal fishes landed on the east coast of Scot- 
land, and these kinds combined constituted 55.8 per cent of the land- 
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ings of demersal fishes of all Scotland in 1891, and about 53.3 per 
cent in 1912. Cod and haddock landed on the east coast in 1891 con- 
stituted nearly 61 per cent of Scottish round fishes and in 1912 
nearly 57 per cent. In 1891 the flat fishes enumerated comprised 
about 43 per cent, and in 1912, 25 per cent of the country’s landing of 
flat fishes. Furthermore, the catch of each of these species on the 
east largely exceeds the catch in all other regions. For these reasons, 
it is necessary to consider these fishes only in discussing the fluctua- 
tions of the fishery. 


CATCH PER ANNUM AT THE BEGINNING AND ENDING OF CERTAIN PERIODS OF EacH 
OF THE MorrE IMPORTANT SPECIES OF DEMERSAL FISHES LANDED ON THE HAST 
COAST OF SCOTLAND. 


Quantity (hundred- 


weight) during— Increase or decrease. 


Species and periods. 


- Hundred- 
First year. | Last year. weight. Per cent. 
Cod: 
VSOT=18OS iat a a are tees ti G8 = 33 Pee MERRY 1 aia nical 310, 020 429,431 | +119, 411 + 38 
DS OSU OD se Seats te Ke EAE Ss ced OS SETS Te 429, 431 353, 506 — 75,925 —17 
NOOLAVG0 BAe ss Soo eek or ER nee ase ea ne 353, 506 454, 527 +101, 021 + 28 
NY Ob Et De eee Ree ree nete ee Nemes ARE SS bed 454, 527 833, 636 | +379,108 + 83 
a Xo FES MoI aaa cern SRE PITA F Bet a cee Co na pS 28 * 310, 020 833,636 | +523, 616 +168 
Haddock: 
SOT AUS OSes ses at ete Ballet Sh ing aes ee Ee eee ee 672, 156 701,514 | + 29,358 + 4.3 
SOS =1OO Ieee sa Aas en eee Eo ee meee oan ene 701, 514 795,883 | + 94,369 + 13 
GOT 190 Fee ee ois 47 ihe tae See era oe ol ae 795, 883 962,122 | +166, 239 + 14 
TOOS—1 906: S67 ERs a eh 2 Goo Sh eae ie 962,122 | 1,027,988 | + 65,866 + 68 
A906 =I OT eee demas es a ee Gye ae Se Eee 1, 027, 988 853,710 | —174, 278 — 16 
SOTTO Dee Same s Sates kent mack Gl aelok paces eee oreo ne 672, 156 853,710 | +181, 554 + 27 
Halibut: 
SOL WSOS HE trials cits obelaaics wizie a le ate aeincle Sais eieic ies onets 7,850} 19,000) + 11,150 +142 
RSE 1) [es Se hi Src 5 aes ame eee eee ny Se ae a 19, 000 30,377 | + 11,337 + 59 
GOI 1 O03 es eh he Renae See ran ROR ay meee Fase, fee 30, 377 27,350 | — 3,027 — 9.9 
GOS =LO0G He fee ers ee eat SOI we Ae alc rah 27, 350 34, 168 + 6,818 + 24 
LOOG—1OLQE Se epee SuS ee eee Sacre re ak Rae ee ee 34, 168 43,758 | + 9,590 + 28 
ASOT OLDE siete ioe, seer Cian ene Penne pk ee ee ot | 7, 850 43,758 | + 35,908 + 45 
Flounders, plaice, and brill: 
ASOL—USOSS © seth = pce hyo Bae os Ee AP Fete ne 64, 929 59,276 | — 5,653 — 87 
1898-1901 59, 276 112,070 + 52,794 + 89 
1901-1903 112,070 101, 710 — 10,360 — 9.2 
1903-1906 101, 710 66,861 | — 34,849 — 34 
1906-1912 66, 861 47, 702 — 19,159 — 28 
1891-1912 64, 929 47,702 — 17,227 — 26 
Skate: 
1891-1898. 32, 506 48,655 | + 16,149 + 49 
1898-1901. 48, 655 59,945 | + 11,290 + 25 
1901-1903. 59, 945 61,883 | + 1,938 + 3.2 
1903-1906. 61, 883 75,568 | + 13,685 + 22 
1906-1912. 75, 568 110,469 | + 34,901 + 46 
1891-1912. . 32, 506 110,469 | + 77,963 +239 


From the foregoing it is apparent that both the cod and haddock, 
but especially the former, landed on the east coast of Scotland, 
exhibited material increases in total quantity between 1891 and 1912. 
and this increase occurred in all of the periods considered excepting 
from 1898 to 1901 in the case of the cod, and 1906 to 1912 in the case 
of the haddock. Halibut increased for the whole period and showed 
a recession only between 1901 and 1903, while flounder, plaice, and 
brill decreased on the whole and showed improvement between 19(1 
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and 1903 only. Skates increased constantly and consistently through- 
out the entire period considered. The increase in round fishes pre- 
viously noted is therefore due principally to cod, but in a consid- 
erable part to haddock also. The increase in flat fishes is due mainly 
to the improved catch of halibut. 


STEAM TRA WLERS. 


In 1891 over 98 per cent and in 1912 over 95 per cent of the steam 
trawlers of Scotland hailed from the east coast. The composition 
of the fleet prior to 1898 is not known, but it probably contained 
some beam trawlers, but in 1898, and thenceforth to the present 
time, all of the vessels were equipped with the more efficient otter 
trawl. The statistical history of this fleet is shown in the following 
table: 


NuMBER OF ScoTCH AND FOREIGN STEAM OTTER TRAWLERS ON THE HAST Coast 
OF SCOTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Number during— Increase or decrease. 
Period. 

First year. | Last year. | Number. | Per cent. 

SOS ee ooséccig done cide cand asendsencoonSSScceScesEsoS0r 60 144 + 84 +123 
IWS Oils seen so dnagcbaceodancpapdseon cope qocobEnenccedeS 144 254 +110 Hy? 
TED IB) See caacosbcocdade Sanuospenocasesocpcoupcesonodes 254 273 + 19 a, 
UP IBS sac oS cae doce ten CHCODESSSSuHas SHOU SoSESCHeEerocac 273 261 =D) at 
NGOG—1OU Dee tetata in cin slsniseieinccloslessicteaiectsisieicinteisieisiaiasiesiste is 261 306 + 45 promt 
IE) Oye ao aoooododencoSeraccoobosscaséocossccegsecpoo 60 306 +246 +410 


ToTaL CATCH BY STEAM TRAWLERS ON THE FAST COAST OF SCOTLAND IN THE 
First AND LAST YEARS OF CERTAIN PERIODS. 


Quantity (hundred- 


weight) during— Increase or decrease. 


Classes and periods. 
Hundred- 


First year. | Last year. weight. Per cent. 
Demersal fishes: 
SOLS) SOS SSR As oe Seen Sacices Soteeus~ sacs tes aac ad 332, 950 778,731 |+ 445,781 +133 
ISOS 100 LEM ee Ae ee ae dake wed oars seg 778,731 | 1,310,907 |+ 532,176 + 68 
LOOT 1603 Soe ete ee oan aes a ae MSO Ve eM SIE se 1,310,907 | 1,543,679 |4+ 232,772 LZ 
LODS=IGNG See hse Sh Se ose ses hae ae eae Sein «codes 1,543,679 | 1,837,146 |+ 293,467 + 19 
TOOG=1O12 eS oa cso eelsaki tee thse <tos secs She cece 1,837,146 | 1,934,337 |+ 97,191 ah 5} 
SOU OUD DR Pe ae ee me oa oie s mais hoe cmt scits 332,950 | 1,934,337 |+1, 601, 387 +480 
Round fishes: 
1891-1898 212,020 660,609 |+ 448,589 +211 
1898-1901... --| 660,609 | 1,079,526 |4+ 418,917 + 63 
1901-1903... 1,079,526 | 1,322,463 |+ 242,937 + 22 
1903-1906. . 1,322,463 | 1,585,889 |+ 263,426 + 19 
1906-1912 1,585,889 | 1,683,215 |+ 97,326 + 6 
1891-1912 212,020 1, 683,215 }+1, 471,195 +693 
Flat fishes: 
1891-1898 80, 492 69,183 |— 11,309 —14 
1898-1901 69, 183 112,998 |+ 43,815 + 63 
1901-1903 112,998 129,175 |+ 16,177 + 14 
1903-1906 129,175 104,417 |— _— 24, 758 — 19 
1906-1912 104,417 84,413 |— 20,004 — 19 
1891-1912 80, 492 84,413 |+ 3, 921 + 4 
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The catch of demersal fish by steam trawlers increased constantly 
during the period from 1891 to 1912, and at the end was 480 per 
cent greater than at the beginning. This was made up mainly of 
round fishes, taking into consideration those species only which 
were so classified in all years. If to these were added the species 
which were classified after 1903, the increase would be practically 
entirely among the round fishes. 

The catch of flat fishes fluctuated, but there was a practical parity 
between 1891 and 1912, notwithstanding a heavy increase in the 
fleet shown in another place in this report. The history of the catch 
of the principal species of round fishes and flat fishes is shown in 
the following table: 


ToTaL CATCH OF IMPORTANT SPECIES OF FISHES BY STEAM OTTER TRAWLERS ON 
THE East CoAst oF SCOTLAND IN THE FIRST AND LAST YEARS OF CERTAIN 
PERIODS. 


Quantity ( hundred- 


weight) during— Increase or decrease. 


Species and periods. 
Hundred- 


First year. | L ear. = 

st y ast y weight. Per cent. 

od: E 
SOI SURO Se tecre cleo ce Adie sacs colleen see sefseeeiemiaisaeiees 33, 589 165, 593 +132, 004 + 392 
TRS SES DIE ease oo SOROS ne OnOS aSanoeneaescace anc 165, 593 203, 099 + 37,506} + 28 
LOOTSTGNS Be bocce RRS Onin sae ee etl, ane ee ee 203, 099 311,928 | +108,819] + 53 
LOOM ONG sss 2 ves Se Peas es hc e me ce eee en wee ee 311, 928 462,476 | +150,448| + 48 
Te Greeet BN ae See -¢ Sepa ha =e meecsc Macorer ao 462,476 571, 694 +109, 222 + 23 
TREO S 52 JSS Se eo sco asks eceaoslescenseeasceeboodess 33, 589 571, 694 +538, 105 + 1,062 

Haddock: 
UR OTISO Siem ereiereiels ates te niet ote ciara eletaieiee ete ei elnyeraretera terse = 157,059 461,208 +304, 149 + 193 
IAS yofs iN Rg aaa a eR eS Sales See 461,208 706,403 | +245,195| + 53 
ODEON ea ars eta versie o cree ot taiciel= aie istetsietel= aimee ater cece 706, 403 826,122 | +119,719 | + 16 
Te OB SSihe aes ee Oe A roe boon sade DaBOnO ena asOncECne 826, 122 868, 137 + 42,015 + 5 
MEQ Ge Ar sre tapaiatatcictetalete ctetetetateraiata etaiate atte cleo atatalartetees 868, 137 469, 099 —399, 038 — 45 
ROG De eee ccretee eoieiaetsiwtoteic tetetete ie elearaio aime cetera 157, 059 469, 099 +312,040 + 198 

Halibut: 
ASOT ISOS es cara per ecerac neat ete ate ee 34 1,520} + 1,486] + 4,370 
AROS—1GOI cep clo tin bmohe e aceintee we = Seen cence Sate cee 1,520 6,665 | + 5,145 + 338 
AGOTENGO Rs ies ae eroce cetetee ele cletiateisetere sola orem chase eis 6, 665 7,399 + 734 + 11 
1QOS—1O06 Sa ioe steoras cle eis erin oie ele /sinin eros arate sree nteisie aims te 7,399 12, 679 + 5,280 + 71 
LHOG SL O1DS. Seesne cere ae Ei ots oe ee EE pee 12,679 Cee |e oe 
SQL Dee ee ee ee le tee nie inpele mois etereinterctoleie eatin tere 34 8, 235 + 8,201 +24, 120 

Flounders, pisice, and brill: 
PROMS ROS eens oN eoie eA a pee cer 51, 084 44,595 | — 6,489| — 12 
ROR AG lee temins soe erence c wise aesotecieeiscc re ieme mia saree 44,595 93,868 | + 49,273 + 110 
TOQTH1 G03 Se ecieo iste Serre ae oie wlotaie oreln= release lets mito te raicicie ar ae 93, 868 86, 703 — 7,165 - 12 
1903-190 GS-2 xosec oe sore =i weed teeeaee ac kusesssisce 86, 703 §3, 711 — 32,992 - 38 
G06 —1O1D ere aearercecs ticlocio o=einic tes eeinnaeeiciot © asiecis cian 53, 711 35, 000 — 18,711 _ 34 
1s Pa a ee GbOse Ion ADD Odd rn aScanOsDesede 51, 084 35, 000 — 16,084 — 31 

Skate: 
TEOI=1R98: SS sci 6 oe loteeta eee em de ass Sere Phish bocce Upieth! 11,092 + 3,221 + 40 
1 ak! (ERR eee oscboe Caches. econ Coo OareSSaenon 11, 092 25, 639 + 14,547 + 131 
NOONAN ODS Sere aie ws ois Page ate te inte iapar ainporatatale siatmcre 2 oc oe ne oie 25, 639 33, 342 + 7,903 + 30 
TSO3=190 Ge austere chee o sits Ups Saree ec slew lceieiersie 33, 342 40, 707 + 7,365 + 22 
T9ODG=191 2 rs Soins ea tee ee ineieielobeielele Spee nies eso eye aioe isles 40, 707 49, 831 + 9,124 + 22 
LOIN O 2 Sa a Sscic etd ote ttalaals fae ee een ices ciate rercletoians ee 7,871 49,831 + 41,959 + 533 


Cod and haddock, particularly the former, provided the major 
part of the recorded increase in round fishes, but their relative 
importance to the total catch of round fishes changed materially. 
In 1891 cod constituted about 16 per cent of trawled round fishes, 
and in 1912 over 33 per cent, while the proportion of haddock 
fell from 75 per cent to about 28 per cent. It appears from this 
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that, considering the increase in the fishing power of the trawl 
fleet, there was either a depletion of the haddock or the vessels 
resorted to other grounds, which would imply, although not posi- 
tively indicate, the same thing. A decrease in haddock would re- 
quire increased attention to other species, e. g., the cod, to main- 
tain the productiveness of the fishery. This is further elucidated in 
considering the average catch of the trawlers. 

In the case of flat fishes, halibut, which were of no importance in 
the catch in 1891, increased to almost 10 per cent of the whole class 
in 1912, while the category of flounder, plaice, and brill, which com- 
prised over 60 per cent in 1891, was reduced to about 42 per cent 
in 1912. This leads to the same assumptions as in the case of the 
cod and haddock. In other words, the most important fishes in 1891 
showed signs of depletion in 1912. 

The average catch per vessel probably furnishes the best avail- 
able criterion for comparison of the condition of the fishery in 
the several periods, and these data are tabulated below. The average 
per voyage and per days’ absence can not be computed for lack of 
data. 


AVERAGE CATCH PER ANNUM PER STEAM OTTER TRAWLER ON THE EAST COAST OF 
ScoTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Quantity (hundred- 


weight) during— Increase or decrease. 


Classes and periods. 


First year. | Last year. Hunde Per cent. 
ght. 
Demersal fishes: 
Ibs PUIERI eR e555 ecSbaoes cop asc 7060 Sod nOS Onan sa5 seCasees 5,549 5,407 — 142 — 2 
IS98=1901S He sean sees acon secictccesetenes sacciecseosce 5, 407 5,161 — 246 —4 
TOOT 1908 CEE aa ea ate seam 5 ctelclnincioiiccnine Se isinisicis wteicislavinreiss 5, 161 5, 654 + 493 +9 
TORTI CRR ened AE ane oA ee Bea tena 5, 654 7,038 |? 44-1, 394 424 
TOT ELT S Cee ne OY D&T SPE A Cea 7,038 6,321 EC —10 
LT Ne ee Bcpn cos ceor bac afodcusonboocseposeeses 5,549 6, 321 + 772 +13 
Round fishes: 
TU Ign eee Peet Re A 2 ee 3, 533 4,587 |  +1,054 +29 
1898-1901 4,587 4, 250 — 337 —7 
1901-1903 4) 950 4) 844 + 594 +13 
1903-1906 4,844 6,076 +1, 234 +25 
1906-1912 6, 076 5,500 — 576 —9 
1891-1912 3,533 5,500 +1, 967 +55 
Flat fishes: 
1891-1898.... 1,340 480 — 860 —64 
1898-1901.... 480 444 — 36 —7 
1901-1903. - 444 473 + 29 + 6 
1903-1906 473 400 — 73 —15 
1906-1912 400 275 — 125 —3l1 
IS) IIB Ae A Oe ee Soke 1,340 275 —1,065 —79 


The average catch per steam trawler in respect to demersal fishes 
fluctuated irregularly between 1891 and 1912 but exhibited a net 
increase of about 13 per cent. The total yield of the fishery, there- 
fore, a little more than kept pace with the increase in the number 
of vessels but did not increase in proportion to the probable fishing 
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power as measured by the increase in average tonnage and general 
efliciency. 

Such improvement in the average yield as has been noted was due 
to round fishes alone, the average yield of that class in 1912 having 
increased about 55 per cent. Flat fishes in 1912 exhibited a loss of 
79 per cent as compared with 1891, and the decrease was continuous 
between those years with the Sonor of a small increase between 
1901 and 1903. 


AVERAGE CATCH OF CERTAIN SPECIES PER ANNUM PER STEAM OTTER TRAWLER ON 
THE EAST COAST OF SCOTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN 
PERIODS. 


ere eee Increase or decrease. 
Species and periods. 
First year. | Last year. | Hundred- | poy cont 
7 ‘| weight. ; 
Cod: 
TSO IRN 8 OS Pec cise sets salna crete ntelelsicinte ainlatsteteie (a siasl=telelaiaiatels 559 1,149} + 590 + 105 
1898-1901 799 | — 350 — 30 
1901-1903 1,142 + 343 + 43 
1903-1906 By iAl + 629 + 55 
1906-1912 1, 864 + 93 + 5 
1891-1912 1,864 | +1,305 + 233 
Haddock: 
1891-1898 3, 202 + 585 + 22 
1898-1901... 2,781; — 421 - 21 
1901-1903. . - 3,027 + 246 + 9 
1903-1906... 3,330 | + 303 + 10 
1906-1912... 1,533 —1,797 — 54 
1891-1912... 1,533 | —1,084 — 41 
Halibut: 
1891-1898 10); + 9.5 +1, 696 
1898-1901 26; + 16 + 160 
1901-1903 27) + 1 + 4 
1903-1906 48; + 21 + 77 
1906-1912 26 — 22 — 45 
1891-1912 26 + 25 +4, 542 
Flounders, plaice, and brill: 
TSO1 1898 Se ocr tala ne cletoie e/a laimin ela eieisioiinicisioiaiele =/aaiei= ears 851 3809 | — 542 — 64 
1 RE Oe es canoer Bac pec CODR EOE on ariceonoec Gaaeeneaee 309 369 | + 60 + 20 
LODHI 903 Ee Soaec sec oted <ciccle oecemee neni ciane tmameseace 369 317 — 52 —- 4 
AGOS=1 906 se esersacictnre Miseceie eo nicinie mate nictast=e cee alctefeion ee 317 205 — 112 — 35 
Ie oy Ph eee apo aeeaade co GOOnOrConaececeetaceScbaccrs 205 114; — 91 — 44 
WROI=1912 | 5. Se cowsiwcim cca siciecie elec imeisincinine seine sais aes 851 114| — 737 — 86 
Skate: 
PSG =1898 air icta ors isierstelemiestiais cists ice ole setie wis sseelaslesaisiaae 131 77| — 54 — 41 
PS9SS1 OO UE ss stern ee tee cic cole ols cece ac mn aeaeeeeaeet 77 100 + 23 + 30 
Ih ESS ae ec eaneocden-Sonchstac =capadoncceeesaeceac 100 122;| -- 22 + 22 
1903 =1 O06 Se secin= sale Seiaee oe ems emia ericmee stcaeiteisiaeiseiseee 122 156| + 34 + 28 
MOOG 1912 SF ee Sao Gaeie waic clewicie aoieieciere ncaa oerecie'sale 156 162} + 6 + 4 
S911 912 ee ciaaia = eician ese se cee acto cee ee mae easseeeee 131 162; + 31 + 23 


An analysis of the foregoing table shows that the cod was the 
chief contributor to the increase in round fishes, increasing 233 per 
cent. This species supplanted the haddock in 1912 as the most im- 
portant round fish, although the latter maintained its quantitative 
supremacy in decreasing ratio to 1906. The average catch of had- 
dock underwent various vicissitudes of increase and decrease, but 
showed a net decrease of 41 per cent for the period as a whole. 
Eliminating the subperiod 1906 to 1912, there was a net increase of 
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27 per cent, but even so its importance as compared with the cod 
showed a marked recession. 

The category of flounder, plaice, and brill was the most important 
element in the decrease of flat fishes, falling off almost continuously 
until in 1912 the average quantity taken by trawler was but 14 per 
cent of that of 1891. So far as trawlers are concerned, this category 
may be regarded as practically composed of plaice, as the quantity 
of the other two species comprised hardly more than 10 per cent in 
1906 and probably less than that in earlier years. 

It is evident, then, that, certainly with the plaice and probably 
with the haddock, the two essentially trawl-caught fish, the catch 
per trawler shows significant reduction, notwithstanding the pre- 
sumably increased efficiency of the vessels as measured by their in- 
creased size. As has been previously suggested in the discussion of 
the total catch by trawlers, this appears to mean that there is a de- 
pletion of the supply of these fishes on the grounds frequented by 
these vessels, or that the vessels are fishing to an increasing extent 
on grounds little resorted to in the earlier years of the period dis- 
cussed. The possible change in grounds in favor of the cod and to 
the detriment of the haddock and plaice catch can hardly, if it 
occurred, have any other reason than the depletion of the supply of 
the latter two species on the grounds previously resorted to, for the 
plaice has always been a more valuable species than the cod, and the 
haddock, while of approximately equal value to the cod in 1908 and 
previously, is now more valuable. 

The halibut is more valuable than any of the other fishes men- 
tioned, but the quantitative increase is not sufficient to offer an ex- 
planation of a change of fishing grounds, although the fact of the 
increase probably indicates that such change has occurred. There are 
no specific data to show where the fleet fished in the several years. 

The only other basis on which the foregoing comparisons could 
be made while eliminating the statistical effects of changes in the in- 
tensity of fishing activity would be through the consideration of the 
catch per landing. The data necessary are not available for the east 
coast as a whole, but they are recorded for the trawlers fishing 
out of the ports of Montrose, Fraserburgh, and Aberdeen after 1905, 
which comprised nearly 80 per cent of the Scottish steam trawl fleet. 
This period is too short for a comparison of much value to the pur- 
poses of this report, but the data may be used to test in a measure 
the validity of the presumptions and discussions. The following 
table compares the percentile increases and decreases in the average 
catches of the trawlers from those ports per vessel and per landing: 

9497° 15 95 
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INCREASE OR DECREASE IN QUANTITY PER VESSEL AND PER LANDING OF FISHES 
LANDED AT MONTROSE, FRASERBURGH, AND ABERDEEN BY STEAM ‘TRAWLERS IN 
1912, AS COMPARED WITH 1906. 


Average catch per Average catch per 
vessel. anding. 
Species. 
Hundred- Hundred- 
weight. Per cent. weight. Per cent. 
ek ei a So ee eee ee 
Dyes miiG Ne Sa amgorsose woe mente Osos oodadee casacacpes —305 — 4.3 — 6.0 — 4.3 
Coda nen ae Sercecioie ere mina eieletatela sctertet=tetelatelcia=/= +198 +10.4 + 4.1 +10.6 
1806 (0 00) eae Ba B OO SCE COC Sane bad Jee pade Sosa ccCsoaoeaenod —697 —21.9 —13.8 —21.8 
1S FA ol paeanceeabonScESEooDesecueccscnocodaopoonecHoceaue —17 —36.0 — .3 —35.9 
121A ae ae ESN n On ore beoe be onanooce bocce abopececeoursacr — 27 —18.0 — .5 —17.3 
RR Ae SBA do oa oan eoonpceasadosu caccoasucedoosubedacas + 10 + 5.5 + .2 + 5.5 


The number of landings per vessel was practically the same in the 
two years and, therefore, the table shows an almost exact parallelism 
in the percentile changes calculated on the twe bases and tends to 
confirm the general validity of deductions based on the average catch 
per vessel. It is quite probable that in other years the results would 
not be in such exact accord, but it is equally probable that the diver- 
gence would not be sufficient to change the trend of the whole series 
of apparent facts. 

It has been seen that the landings of cod by steam trawlers on the 
east coast of Scotland have shown a practically continuous heavy 
increase in both aggregate quantity and the average per vessel dur- 
ing the period from 1891 to 1912. Haddock increased in total, but 
decreased in the average catch per trawler, while plaice displayed 
a practically continuous decrease in both. 

There are no data which will show the proportions of the several 
trade sizes of these species for the east coast as a whole, but they 
are available for Aberdeen for the period from 1906 to 1912; and 
as the great majority of the steam trawlers hail from that port, an 
analysis of the statistics is of interest. 

The records of the landings at Aberdeen indicate the general re- 
gions in which the fish were taken, and as the great majority of the 
voyages and but a slightly less proportion of the catch were made on 
the “east coast grounds,” near Aberdeen, and on the northern 
grounds (Orkney and Shetland), the data respecting these two 
regions throw some light on the change of conditions of the fishery 
during the comparatively short period from 1906 to 1912. 

The following tables compare the percentile ratios and the quan- 
tities of cod, haddock, and plaice of the several sizes taken by steam 
trawlers at Aberdeen in 1906 to 1908, inclusive, and 1910 to 1912, 
inclusive, respectively : 


OTTER-TRAWL FISHERY. 85 


AVERAGE ANNUAL CATCH OF CERTAIN FISHES, IN HUNDREDWEIGHTS, PER STEAM 
OTTER TRAWLER AT ABERDEEN, SCOTLAND, 1906 To 1908 anp 1910 To 1912, 
RESPECTIVELY. 


“Bast coast grounds.” | “‘ Northern grounds.” 


Species and sizes. ea Ge aS 
1906-1908 | 1910-1912 | 1906-1908 | 1910-1912 


| 


Cod: 
Neareer and Medium. 20.2 cs secs cee sscceeceeescceue 8.0 5.9 17.4 26.4 
Simla lll (COMME) Sse cncocmuis anc wis nice ss oewsewises 4.9 7.2 15.1 31.0 
Ro tales seeps stacks oes aoe cies eis angen cmeeteee 12.9 13.1 32.5 57.4 
Haddock: 
PATO Oe ee te clot cece nieces dee He msseekice ot tledac eines 5.2 3.0 43.0 35.8 
PGCE = asses enrccia te oe Seis Sees Seine sieiecisinwe scl 5.2 3.1 20.0 15.6 
Sra es es Coes cbs cee eeteen d 21.1 16.6 42.3 26.0 
Motalssossos ne sees ss scew re wseesccecascccsecwcncs 31.5 22.7 105.3 77.4 
Plaice 
BEN HETELE a e  A e S  e .08 05 51 33 
MIGGTtIM eas Sette: Ae se ae ce oe peteteie see sea Seer 1.30 1s 2. 67 70 
Sea eee sine Oe eeo ce imia siete cian ieteieis aaa 2 alse cjoce ec .18 60 15 06 
Ota soe. ce aat ee men cation eeatosndenessee sasew ee 1.56 1.78 3.33 1.09 


AVERAGE ANNUAL PERCENTILE RATIOS OF SIZES OF CERTAIN FISHES TO TOTAL OF 
THE SAME SPECIES LANDED BY STEAM OTTER TRAWLERS AT ABERDEEN, SCOTLAND, 
In 1906 To 1908 AND 1910 To 1912, RESPECTIVELY. 


“Fast coast grounds.” | ‘Northern grounds.’’ 


Species and sizes. 


1906-1908 | 1910-1912 | 1906-1908 1910-1912 
Cod: 
Lareeand medivim=..s--csseese ae Seat Sccceseecces 61.9 44.7 54.5 45.9 
Shara (Gaallitars) es see aa eeRE eee capes SSE BEBEbEE 38.1 55.3 45.5 54.1 
Haddock: 
16.6 14.2 41.3 46.4 
16.2 13.8 18.9 20. 1 
67.2 72.0 39.8 33.5 
9.1 2.6 20.8 4.2 
82.7 64.4 12.3 88.0 
12.2 33.0 6.8 7.8 


On the “east coast grounds,’ which include the fishing grounds 
nearest to Aberdeen, to which the voyages were shortest, most fre- 
quent, and most numerous, and on which the catch per voyage 
was least, there has been an increase in the proportionate quantity 
of the small sizes of all three species. In the case of the cod there 
have been a decrease in the actual quantity of large cod and an 
increase in the small, the species as a whole remaining stationary. 
In the haddock both the total and the several sizes have decreased 
in average catch, with small decreases in the proportion of large 
and medium sizes, and a corresponding increase in the proportion 
of small ones. In the plaice there was an increase in the catch, 
owing solely to a material increase in the small, the take of the 
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other sizes having decreased both quantitatively and proportionately 
to the whole. 

On the “northern grounds” both large and small cod increased 
very materially, but the latter, which formed but 45 per cent of 
the catch in 1906 to 1908, constituted 54 per cent in 1909 to 1912. 
All sizes of haddock decreased, but the large and medium categories 
were both of proportionately greater importance in the catch in 
1909 to 1912 than in the earlier years, while the ratio of small fish 
to total haddock declined. There was a heavy quantitative decline 
in all sizes of plaice, but relatively the small, and especially the 
medium size, increased at the expense of the large fish. 

It appears from the foregoing that all of these fish, excepting the 
cod on the northern grounds, show signs of depletion either in a 
quantitative decrease in the catch of large sizes of fish, or a rela- 
tively greater catch of small sizes accompanied by a stationary 
or decreasing catch of the species as a whole. The evidence is most 
emphatic respecting the plaice, less conclusive as regards the had- 
dock, and contradictory in the case of the cod. The increase in the 
quantity and ratio of the catch of small cod on the northern grounds 
suggests increased attention to this species to compensate for some 
deficiency in other kinds, e. g., haddock and plaice. The period 
covered by this analysis is too short for the conclusions to carry 
great weight by themselves, but they are of value when considered 
with the deductions from other data previously examined. 


SCOTCH LINE FISHERIES. 


The number of line fishing boats and vessels on the east coast 
of Scotland can not be definitely determined from the reports, and 
the only data showing the extent of the fishery are those pertain- 
ing to the length of lines. 


LencTH oF LINES FISHED BY VESSELS OF ALL CLASSES ON THE HAST COAST OF 
ScoTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Length, in 1,000 yards. Decrease. 
Periods. $< 
First year. | Last year. |1,000 yards.) Per cent 
189 S—1 G0 eee see sete eee esse istein am eteeaeisece aie tetictaaioma = 54,989 1 320 8, 669 15 
IBID Oe S65 conbocbnacoacoono Spo bopncosdoobasogoEnesDos 46, 320 40, 230 6,090 13 
I TR Se ieee sebponcascoosnecuocEapoonoT soUderEcenspacssade 40, 230 39, 047 1,183 3 
1 ere Oe eG hbbop soda oaDOs odo Ssedc cub SoacnaTagqoocs6 39, 047 32, 888 6, 159 16 
TSOS=1 OL Ae eeeren ieee ee maciesiitee weiss sence eiemieisineseisenesiseinonis 54,989 32, 888 22,101 40 


The data are not available prior to 1898, but since then there has 
been a continuous and conspicuous decrease in the length of line. 
The smallest decrease occurred between 1903 and 1906, the only 
period in which the number of steam otter trawlers waned. 


OTTER-TRAWL FISHERY. 87 


Unfortunately the various classes of lines, “ great,” “small,” and 
“hand,” while all exhibiting heavy decreases, did not maintain their 
ratios to one another, and as they differ materially in their fishing 
power unit of length and as the catch of each was not separately 
recorded in the reports, it is unsafe to venture conclusions on the 
data available. 

Steam liners use more nearly one class of gear, great lines; and as, 
so far as the statistics show, the other kinds of lines were used in 
negligible quantities, the statistics of those vessels are more nearly 
comparable in the several years, and afford the only basis for a 
comparative study of the intensity of the line fishery. 


LENGTH OF TRAWL LINES FISHED By STEAM VESSELS ON THE HAST Coast oF 
ScoTLAND DURING THE FIRST AND LAST YEARS OF CERTAIN PERIODS. 


Length, in 1,000 yards. Increase. 
Periods. ak a. | 
First year. | Last year. | 1,000 yards. Per cent. 
| 

TRGR=1 00 teeta ea eer ae. he ee myc i 1,474 3,195 1,721 117 
Tye DURA OY cle Phe a ge el a ir a 3,195 3,542 347 11 
TOG S=1 GG wee eee ee ee eS US ga 3,542 6, 050 2,508 val 
TUE" Y IONS <= ce SZ Se re 6, 050 11, 702 5, 652 93 
PSOR= Ol meee nema wenn ee eee ee mee sie oo 1,474 11, 702 10, 228 693 


While the total length of lines fished on the east coast of Scotland 
was decreasing, the length of the lines used by steam vessels was 
steadily and rapidly growing, but it was not until after 1903 that it 
exceeded 10 per cent of the total. In 1906 it comprised over 15 per 
cent, and in 1912 about 35 per cent. This kind of line was undoubt- 
edly more effective per unit of length than that fished from the sail- 
ing vessels, and the catch of steam liners should be separately con- 
sidered, but unfortunately the landings of these vessels were not 
separately recorded until 1906. 


TOTAL QUANTITIES OF DEMERSAL FISHES TAKEN BY STEAM LINERS ON THE Hast 
COAST OF SCOTLAND IN 1906 AND 1912, RESPECTIVELY. 


ee oooooOOOaaOaOaOaOawhOOoOoaOoOoOoaoaoja0yw™nNaemaqeweOwo 


Gain. 
Classes and species. 1906 1912 ee 
undred- 
' weight. Per cent. 
Hundred- | Hundred- 
weight. weight. 
otalidemersalnshess.ciccetoe cas: Sean cece s cceo saints 162,195 255, 414 93, 219 57 
IROUTCR Shes eere ma ernment cepa eae oe Wad 2 ee 109, 481 161,679 52,198 48 
Ia GSH GSeaee ee eee ie yaa ears eee i Ny Sao Uh 20, 836 35, 047 14, 211 68 
SKAatemen sae ace seen eee ee aeen mone de cose ee loee chess 31,567 57, 956 26, 389 83 
IW MClASSifie dee eecemincct een eee ees sucns saicnualccteeaioan ry a3il a 732 421 138 
COG: Bae see eee teres eat ee eee cee eens e chev aueeanad 52, 047 61, 291 9,244 17 
Had docks ass sco ssen soc secu caescnsens cnsinosaeceouecces 114 345 231 202 
Halip wtson eacethacins Sees a eeleas dome Suieuins oetake on mcaeas 20, 836 35, 044 14, 208 68 


@ Includes fishes classified since 1903. 
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There is here shown a percentile increase in the total catch of all 
categories and important species of demersal fishes, greatest among 
the unclassified fishes in respect to general categories and in had- 
dock among the specific kinds. As this increase occurred pari passu, » 
with a heavy increase in fishing activity or power, any significance 
which the facts presented may possess can be shown cnly by reducing 
the data of the two years to a comparative basis. 

Two standards of fishing activity suggest themselves—the length 
of line employed in the respective years and the number of land- 
ings, but the two sets of results obtained by reducing the total catch 
to the average per 1,000 yards of line and the average per landing at 
those ports in which both are obtainable are contradictory and un- 
reconcilable on any basis of which we have been able to conceive. 
This throws doubt on any deductions which might be drawn in re- 
spect to the data pertaining to the east coast steam liners as a whole. 
The uncertainties as to the lengths of the voyages on the one hand 
and to the character of the lines fished on the other make a further 
discussion futile, and the subject is mentioned here merely to show 
that it has been considered. 


CHANGES IN THE UNCLASSIFIED FISHES. 


The Scottish reports distinguish between two general groups of 
demersal fishes, classified and unclassified, the former including 
round fishes, flat fishes, and skates. The classified fishes embrace all 
of the more important kinds, which in most cases are separately 
designated, while the unclassified fish comprise a miscellaneous lot 
not separately listed and of minor importance in both quantity and 
value. 

Until 1903 there were but 11 or 12 species in the classified lists, but 
in 1904 a number of species were transferred from the unclassified 
category, the total quantity of which was thereafter somewhat re- 
duced to the benefit of the other categories. These changes are in 
themselves significant, but when accompanied by an increase in the 
ratio of unclassified to demersal fishes as a whole they indicate that 
the supply of classified fishes is unequal to the demand; and when 
the catch of certain species, as for instance the haddock and the 
plaice, exhibit a falling off, as has been shown in preceding pages, 
it means not that the commercial incentive to catch them has been 
lessened, but that the supply is insufficient. 

This subject need not be considered further here than to say that 
since 1904, when the unclassified fishes were reduced by transfer, 
their ratio to all demersal fishes has increased from 0.5 per cent to 
4.2 per cent in 1906, 4.9 per cent in 1910, and 4.6 per cent in 1912. 
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On the east coast of Scotland demersal fishes and round fishes both 
showed a continuous increase in the quantities landed from 1891 to 
1912, and flat fishes increased until 1901, after which they decreased. 
These increases are due largely, if not wholly, to the development of 
steam trawling, which was responsible for about 25 per cent of the 
catch in 1891, 75 per cent in 1901, and about the same in 1912. The 
total catch of the trawlers, therefore, follows the same course, 
although the increases are heaviest between 1891 and 1901, when the 
fleet was developing most rapidly. 

Neither the average length of the voyages nor the number of days’ 
absence in the several years are known, and the only basis for the 
determination of the catch per unit of effort is the catch per annum 
per trawler. With some fluctuations this has shown an increase in 
respect to both demersal fishes as a whole and round fishes, and an 
almost continuous and material decrease in flat fishes. As has been 
shown elsewhere, this does not furnish a very satisfactory basis for 
comparison, as the effects of vessels lying idle for indeterminate and 
possibly important periods are not eliminated. 

As in England, cod, haddock, and plaice are the most important 
species, and of these the latter is recorded in combination with two 
other species, neither of which, however, is quantitatively of much 
relative importance. Of these the cod has almost continuously in- 
creased in the average catch per vessel, and the net gain from 1891 
to 1912 was large. The haddock has fluctuated, but in most years 
the average catch per vessel was higher than in 1891, although a 
heavy fall in 1912 caused a net decrease of 41 per cent for the entire 
period. The plaice, including the flounder and the brill, has de- 
creased almost continuously, and the catch of 1912 was but 14 per 
cent of that of 1891. At a few ports where the number of landings 
has been given in later years, the average catches per voyage in 1912, 
as compared with 1906, showed an increase of 10 per cent in cod, a 
decrease of nearly 22 per cent in haddock, and a decrease of 17 per 
cent in plaice. As to the proportions of the several sizes of these 
fishes, data are available for the landings at Aberdeen, whence hail 
the majority of the trawlers, but for recent years only. The catch 
on the “east coast grounds” in near-by portions of the North Sea 
exhibited an increase in the proportionate quantity of the small sizes 
of all three species. From the region of Orkney and Shetland, on 
the northwest border of the North Sea, large cod and plaice de- 
creased proportionately to the whole, while large and medium had- 
dock increased somewhat. While all of the foregoing applies to fish 
landed on the east coast of Scotland from all regions, most of them 
came from the North Sea, concerning which, it may be said, there- 
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fore, that there is strong evidence of a depletion of the plaice and 
some evidence of a falling off in the haddock, the two most distinctly 
trawl-caught fish. 


SUMMARY AND CONCLUSIONS. 


1. Otter trawls do not destroy the spawn of the commercially im- 
portant demersal fishes, all of which have pelagic or floating eggs. 

2, Otter trawls do not seriously disturb the bottom over which 
they are fished nor materially denude it of the organisms which di- 
rectly and indirectly serve as food for commercial fishes. 

3. The investigations conducted by the Bureau of Fisheries indi- 
cated that during 1913 trawling interfered but little with line fish- 
ing and caused practically no damage to the trawl lines. From the 
nature of the two fisheries, however, it is believed both can not be 
extensively conducted on the same grounds without resultant acci- 
dental damage to or interference with the lines, especially in foggy 
weather. 

4. Otter trawls as compared with lines take a much larger propor- 
tion of commercial fishes too small to market. From January to 
May 3 per cent of the cod and 11 per cent of the haddock, and from 
June to December 40 per cent of the cod and 38 per cent of the had- 
dock were unmarketably small, while the lines caught practically no 
such fish. These proportions were fully maintained in the respective 
classes of vessels fishing at the same season on the same grounds. 
These young fish are practically all destroyed. 

5. Otter trawls as compared with trawl lines market a much larger 
proportion of small fish, and, therefore, they not only destroy more 
small fish not utilized, but are biologically more wasteful, by reason 
of the smaller size of the marketable fish. As, however, a large pro- 
portion of these smaller fish would undoubtedly die or be destroyed 
under natural conditions before reaching the large or medium size, 
the effects on the total supply of fish are less to a conceivable, but at 
present indeterminable, degree than the data presented would 
indicate. 

6. Practically the only food fish which the otter trawl has added 
to the present yield of the fisheries on the banks is the “sole,” of 
which about 600,000 pounds were caught in 1918. This is equal to 
about three times the quantity of hake, 36 per cent of the cod, and 
5 per cent of the haddock, or about 4 per cent of the three combined 
marketed by the trawlers. On the other hand, it is estimated that 
this is less than one-third of the weight of the immature cod, had- 
dock, and hake destroyed by otter trawls. The trawlers have not 
added greatly to the food supply by the introduction of fishes not 
previously taken in quantities by the liners. They may have con- 
ferred some benefit on the consumer by catching and marketing 
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larger quantities of the smaller and cheaper fishes of the cod family, 
provided, of course, that this does not induce the depletion of the 
ultimate supply. Both trawlers and liners catch considerable quan- 
tities of edible species for which they have failed to develop a 
market. 

7. There is but little evidence to show that the introduction of 
the otter trawl in the American fisheries has had any material effect 
in keeping down the price of fish. Since 1898 there has been a 
gradual, although fluctuating, increase in the price received by the 
fishermen for all kinds of fish. The haddock has increased propor- 
tionately less than the other demersal fishes and since 1908 has kept 
close to or below the level of that year, and this is probably, to no 
small extent, due to the large quantities of small and cheaper fish 
ianded by the trawlers. The catch of the American trawlers, how- 
ever, is too small in proportion to the total production of demersal 
fisheries to have a material effect on prices, and we have therefore 
examined the price statistics of England to determine what light 
they shed on the subject. We find that while, apparently, the otter 
trawl reduced the cost of production of fish for a number of years 
after it become paramount in the fishery of that country, it did it to 
some extent by reducing the standards of size, and that recently there 
has been a rapid increase in the prices of fish which are now higher 
than ever. Undoubtedly the general increase in commodity prices 
has had some effect. 

8. We have been unable to discover from the examination of offi- 
cial records, extending from 1891 to 1914, any evidence whatever 
that the banks frequented by the American otter trawlers are being 
depleted of their fishes. Since 1905 when the first steam trawler 
began operations off the New England coast there have been fluctua- 
tions in the total yield of the bank fisheries, but they have been no 
more violent nor significant than in the period before 1905 when 
lines alone were used. In fact, some of the heaviest yields recorded 
in the line fishery have been made in years since the otter trawl was 
introduced, and, while the catch of line fishemen in 1914 on Georges 
Bank, South Channel, and Nantucket Shoals, where the otter trawl- 
ers operate, was less than half of that in the extraordinary year 1905, 
this was accompanied by a proportionate reduction in the intensity 
of the fishery as measured by the number of trips to these grounds. 
The average catches per trip of haddock and of cod, haddock, and 
hake combined have been considerably higher since 1910 than for 
any similar period of which we have record. The average catch of 
cod per trip to these banks has decreased since 1910, but it is higher 
than for any similar period prior to the introduction of otter trawl- 
ing. As the liners catch, proportionately, more cod and the trawlers 
more haddock on these banks, and as quantitatively the liners catch 
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more of each, the statistical facts of the fishery eertainly do not 
indicate that it has yet shown signs of depletion from the use of 
the otter trawl. 

9. We recognize that the conclusions arrived at in the preceding 
section are necessarily inconclusive for the reason that the otter- 
trawl fishery in American waters is too recently established and 
relatively too small to have had a very material effect on the fish 
supply of the banks frequented. We have therefore examined the 
accessible data relating to the fishery in England and Scotland, par- 
ticularly that conducted in the North Sea, where it is most intensive 
and has been longest established. We have used the data without 
reference to the opinions others have expressed and have endeavored 
to arrive at independent conclusions without prejudice from previous 
investigations of the subject. While the statistical information, par- 
ticularly that contained in the English reports, is more useful for the 
purpose than is that pertaining to our own fishery, it is in recent 
years only that it is given in sufficient detail. Proof respecting the 
depletion of the fisheries, on the contrary, can not be deduced. The 
most possible has been the establishment of more or less strong pre- 
sumptions one way or the other. 

10. The cod, haddock, and plaice are the most important and 
abundant of the demersal fishes of the North Sea, and the three 
combined comprise about 75 per cent of the catch. English vessels 
take between 50 and 60 per cent of the total of these species landed 
from the North Sea, and the English trawlers alone take from 45 
to 50 per cent. These three fishes are, therefore, the only ones 
which it is important to consider. 

The statistical data of the English fisheries indicate by a decrease 
in the total catch, in the average catch per unit of effort, and in 
the proportion of large fish to the total that probably the plaice 
fishery is being depleted. The first two criteria also point to a 
decrease in the haddock, and it is believed that the third test fails 
to do so only because a lowering in the standard of sizes makes the 
statistics in this particular misleading. The cod does not show in- 
dications of overfishing, probably because its different habits make 
it less vulnerable to the effects of the predominant fishery, steam 
trawling. 

The statistics of Scotland are less satisfactory for our purpose 
than are those of England, and it is not possible to obtain sufficient 
separate data for the North Sea. We have therefore considered 
the fuller information obtainable in respect to the east coast, the 
fishery of which is prosecuted mainly in the North Sea. The same 
three species are discussed, the catch of these by Scotch vessels in 
the North Sea. proper constituting about 25 per cent of the total 
yield of the three in that sea. The plaice show signs of depletion 
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in the heavy decrease of the total yield and of the average catch 
per vessel and in the proportion of large fish to the smaller sizes. 
While the haddock has increased in the total catch, the average 
catch per vessel has fluctuated to an extent which makes any deduc- 
tions from the data uncertain; and there is a small decrease in the 
relative proportion of large fish compared with the total. The cod 
has increased in total catch and in the average catch per vessel, 
but relatively fewer larger fish were taken in later years. 

Considering the English and Scotch fisheries in the North Sea 
together, there is a strong presamption of overfishing in the case 
of the plaice, considerable evidence of the same thing in respect to 
- the haddock, and practically none concerning the cod. As the steam 
trawler is overwhelmingly predominant in the fisheries for these 
species, it must be held responsible for such overfishing as may 
have occurred. 

11. Three regions other than the North Sea support more or less 
important English trawl fisheries yielding essentially the same species 
which have been discussed. They are Iceland, the White Sea, and the 
Faroe Islands. Separate data concerning them are avaflable for 
years subsequent to 1905, and while the period covered is too short 
to admit of deductions of much value, it has been employed for 
purposes of comparison with the North Sea. 

In Iceland the total catch of both haddock and plaice and the 
average catch of each, especially the latter, showed heavy decreases, 
while the cod increased. In all species, but particularly the plaice, 
there was a decrease in the proportion of large sizes to the total. 

In the White Sea the total catch of all species increased from 
1906 to 1912, but this was in part due to an increase in fishery 
activity. As measured by the quantity caught per trip there was 
an enormous increase in cod, a heavy increase in haddock, and a 
heavy decrease in plaice. The proportion of large fish was approxi- 
mately maintained in the cod and plaice but was much smaller in 
later years in the case of the haddock, thus indicating that the in- 
crease in the catch of that species was due to the saving of smaller 
fishes previously discarded or unsought. 

In the Faroes there was a slight increase in the average catch 
of cod per trip, owing mainly to an increase in the smaller sizes, 
and a decrease in the haddock, accompanied by a similar increase 
in the take of smaller fish. The catch of plaice was negligible in 
all years. 

The data from these regions are therefore in general confirma- 
tory of those relating to the North Sea, namely, that there is a pre- 
sumptive decrease in the plaice, a probable smaller decrease in the 
haddock, and little or no change in the numbers of cod. 
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12. The North Sea embraces an area of about 152,000 square miles, 
which is not all equally productive and part of which is resorted to 
not at all or very little by English and Scotch trawlers. Georges 
Bank, South Channel, and Nantucket Shoals cover about 9,800 
square miles, a considerable but indeterminate part of which is not 
resorted to by fishermen and presumably not by fishes in large 
numbers. .” 

In 1913 English and Scotch (Aberdeen) otter trawlers oniy made 
50,590 fishery trips to the North Sea. Assuming the entire area of 
the sea to have been fished, there was one trip to each 3 square 
miles. In the same year 326 trips to Georges Bank, South Channel, 
and Nantucket Shoals were made by American otter trawlers, which 
therefore had 30 square miles of bettom to each trip. 

This unsatisfactory comparison is the best that we can give of the 
relative intensity of the otter-trawi fishery in the North Sea and on 
the banks frequented by the American trawlers. In the estimate re- 
specting the North Sea some unproductive bottom is included and 
the trawlers of other nationality than the British are omitted, and 
the estimate of 8 square miles is too high. Im the case of the 
American banks a considerable unproductive area is also included, 
and while all trawlers are taken into account the estimate of 30 
square miles is also too high, but i: neither case can we estimate the 
error. The most specific information concerns the Dogger Bank, 
having an area of 6,216 square miles, to which English trawlers 
made 2,196 trips in 1913, or approximately a trip to each 3 square 
miles. 


RECOMMENDATIONS. 


While the facts before us show no proof or presumption of any de- 
pletion of the fisheries on the banks frequented by American otter 
trawlers, it is possible that the seeds of damage already have been 
sown and that their fruits may appear in the future or that the 
development of a wholly unregulated fishery eventually may result 
in injury where none now exists. The matter presented for our con- 
sideration is the safeguarding of the food supply not only of the ex- 
isting but of coming generations, and we are therefore less concerned 
with present conditions than with those which may develop, less 
with the immediate interests of the parties to the controversy re- 
specting otter trawling than with the ultimate interests of the entire 
country in the perpetuation of some sort of productive fishery for 
all time. 

We have in the history of our own bank fisheries sufficient infor- 
mation to warrant the belief that there is but little danger of their 
depletion by line fishing as at present conducted, but there is no 
such accumulation of data respecting the recently introduced otter 
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trawl; and for an indication of what may be expected from it we 
- must have recourse to the history of the fishery in other places. 
Otter trawling has been practiced longest and has attained its great- 
est development in the North Sea, where there appears to be ample 
evidence that it is being carried on tc excess and that the fisheries for 
certain fishes have suffered in consequence. The problem before us, 
therefore, is to suggest measures for the prevention of the develop- 
ment of similar conditions in the American fisheries. 

The injurious effects of the otter-trawl fishery in the North Sea 
are believed to be in part due to the destruction of large numbers of 
small fish, and it has been proposed by certain European authorities 
to reduce its destructiveness by increasing the size of the meshes of 
the net to dimensions which will permit the escape of fishes too small 
to market. We do not regard this as an effective or feasible pro- 
posal for the reasons (1) that the meshes tend to close as the drag 
on the net increases with its burden, (2) that the accumulation of 
fishes in the cod end closes the avenues of escape there, and (3) that 
the fishes in any event would not attempt to pass through in large 
numbers until the net is being hauled in, when the possibility of 
escape would be reduced to a minimum. An increase in the size of 
the mesh in the cod end of the net would probably result in an 
increase in the number of fish gilled, thus not only inducing little 
mitigation of the destruction of young fishes but entailing additional 
labor in fishing the apparatus. 

There remain three other methods of regulation: The absolute pro- 
hibition of the use of the otter trawl or similar apparatus; the re- 
striction of the number of nets or vessels which may be employed; 
and the restriction of the area on which the apparatus may be used. 

The first and most drastic measure would of course be most effec- 
tive, but in view of the fact that it appears to be the excessive use of 
the otter trawl which has caused injury to the North Sea we do not 
regard it as justifiable to prohibit its use on the American banks 
where it is not yet shown to be injurious. In other words, our pres- 
ent information indicates that it is not fishing with the otter trawl 
but overfishing which is to be guarded against. The fact that it is 
undoubtedly more destructive than line fishing is not sufficient for 
its condemnation, for the same objection can be raised with more or 
less validity to almost any other net fishery, and we do not know 
to what extent the destruction of young fishes in the open seas in 
reality injures the fisheries. 

The regulation or restriction of the number of vessels or trawls 
permissible in the fishery we regard as objectionable for the reason 
that it would establish an actual or virtual monopoly. The regula- 
tion could be made effective only by the issuance of a limited number 
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of licenses or permits, and this would involve either some selection 
or discrimination among the applicants by the issuing authority or 
an undiscriminating issuance of permits to the earlier applicants 
and their refusal to those making application after the predeter- 
mined number had been granted. 

The restriction of the use of the otter trawl to certain definite 
banks and grounds appears the most reasonable, just, and feasible 
method of regulation which has presented itself to us. 

It would have the effect of automatically placing some limitation 
on the number of vessels engaged in the fishery, for the reason that 
caution would be imposed on prospective investors by virtue of their 
knowledge that no other fishing grounds were open to exploitation if 
those allotted to them should be exhausted. 

It would cause the trawlers, for reasons of self-interest, to exercise 
care to reduce as far as possible such abuses or economic defects as 
may be inherent in the method and to eliminate those which are not 
essential to it. The results of offenses against good fishery practices 
would be imposed directly on the prime offenders and would be 
mitigated to those using other methods by their freedom of resort 
to other areas where the evils would be manifested little or not at all. 

Any injury to the fishery which might result from the develop- 
ment of otter trawling under such restriction would be localized. It 
would manifest itself chiefly on the banks to which the fishery might 
be restricted and, especially in respect to the haddock, the fish likely 
to be most severely affected, would extend but little or not at all to 
the banks from which the otter trawl might be excluded. There- 
fore neither the whole, nor even the major part of our bank fish- 
eries, could be depleted by any conceivable development of otter 
trawling under such restraint. 

Being thus localized, inherent evils would more certainly manifest 
themselves, the effects could be more closely observed and more 
quickly and surely detected, the fishery could be kept under closer 
and more accurate observation, and it would be possible by compari- 
son with the conditions on the proscribed banks to discriminate in 
some measure between accidental fluctuations in the abundance of 
the fishes and those which might be due to overfishing. 

We therefore recommend that the taking of fishes, excepting shell- 
fishes, by means of the otter trawl or beam trawl, or any adaptation or 
modification of either, or by any other apparatus drawn over the 
bottom by a vessel in motion, be prohibited on all bottoms in the 
Atlantic Ocean, outside of territorial jurisdiction, north of the for- 
tieth degree of north latitude, excepting Georges Bank, South Chan- 
nel, and Nantucket Shoals east of the meridian of Sankaty Head 
on the island of Nantucket. 
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This will retain to the otter trawlers sufficient ground on which 
to prosecute their calling, it will not exclude the liners therefrom, 
and it will reserve to the latter exclusively the banks to which they 
make over two-thirds of their trips. It gives a large measure of 
absolute protection to the important line fisheries of New England, 
and at the same time will permit the development of an otter-trawl 
fishery for flounders and other bottom fishes from New Jersey south- 
ward on bottoms where they are not, and probably can not be, taken 
in large quantities by any other means. The flounder fishery of 
Massachusetts being conducted in territorial waters will not be in- 
terfered with. The regulation can be readily enforced, because the 
open areas are well known, well defined, and can be kept under sur- 
veillance. Moreover, every line fisherman in the area affected will 
be a self-constituted fish warden, prompted by every motive of self- 
interest to bring infractions of the regulation to the attention of the 
proper authorities. 

Tt must be understood that this recommendation is based on what 
we believe to be the conditions at this time. Next year or 10 or 20 
years hence they may be different, and it will be necessary to closely 
observe the developments of the future to the end that a situation 
shall not arise such as has arisen in the North Sea, which will be 
recognized as requiring correction, but which will present such far- 
reaching and important economic aspects as to make rectification 
difficult or impossible. 

In conclusion, we emphatically state it to be our opinion that this 
regulation will prove futile and an unnecessary imposition on Ameri- 
can fishermen unless Canada, particularly, and, possibly, Newfound- 
land and France will take such action as will prevent or restrict the 
use of the trawl on the banks in the western North Atlantic. 
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SURVEY OF THE FISHING GROUNDS ON THE COASTS OF 
WASHINGTON AND OREGON IN 1914. 


By Watpo L. Scurirt, E. C. Jounston, E. P. Ranxin, and Epwarp Drisco.L.. 


INTRODUCTION. 


In the spring of 1914 the United States Bureau of Fisheries steamer 
Albatross was detailed to make an investigation of the fishing banks 
- reported off the Oregon coast for the purpose of developing their 
location and extent and supplying definite information as to the 
character of the fishing grounds, especially those for halibut, the 
abundance of fish thereon, and the season at which they appear. 
That the investigation should be as conclusive as possible, it was at 
first restricted to that section of the coast lying between the Columbia 
River and Heceta Bank, but later was extended northward to a point 
off Grays Harbor and southward to include a section of the coast off 
Coos Bay. This is practically the same region covered by the 
Albatross in her survey of the offshore fishing grounds in 1888-89, 
and by various commercial fishing ventures both before and after 
that time, the results of which are narrated hereafter. 

The present investigation included a preliminary reconnoissance 
by Mr. E. C. Johnston, of the Albatross, in July, 1913; three fishing 
trips by the steamer, April 27 to May 16, May 25 to June 1, and 
August 27 to September 10, 1914, respectively; a visit to the various 
fishing ports in the latter part of June, by Mr. Edward Driscoll, 
an expert commercial fisherman, who had charge of the fishing trials 
during the survey; and a series of fishing trials conducted from a 
chartered launch out of Newport, Oreg., from July 11 to August 17, 
1914, during a period in which the Albatross was engaged in other 
duty. 

In order to form a correct estimate of the commercial value of the 
fishing banks explored, it has been considered necessary to epitomize 
what was known of them before this investigation was undertaken; 
but the essential part of the report is embraced in the section, 
“Results of the investigation.”” This includes various charts and 
tables, in which are embodied details of the depths and character 
of the bottom; the results of sets for fish; the results of trials for 
scallop beds; and the actual commercial yield of the fishing banks 
after their value became known as a result of this investigation. 

The charts are intended particularly to supply, at a glance, the 
information desired by fishermen, the depths, and the general char- 
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acter of the bottom. The principal banks are also indicated as 
such, the position of each set is shown by Roman numerals, and cer- 
tain fishing trials by two commercial fishing schooners prior to this 
investigation are plotted, approximately. 

Although his name does not appear as an author, no small part 
of the credit for the results of the survey is due the commanding 
officer of the Albatross, Lieut. L. B. Porterfield, United States Navy. 
The authors also express their thanks for the information so gener- 
ously and freely furnished by Capt. Quinn, of the /daho; Capt. Johan- 
sen, of the Chicago; Capt. Johnson, of the Daisy; Capt. Edwards, of 
the Helgoland; and Capt. Churchill, of the New England Fish Co.; 
and for the many courtesies extended by Mr. Edward Cuningham, 
of the Pacific Net & Twine Co., of Seattle. 


RESUME OF THE HISTORY OF THE BANKS. 


About the beginning of the year 1885 sea fisheries were commenced 
off the coast of Washington by the Portland Deep Sea Fish Co. of 
Portland, Oreg., with a small schooner, the Carrie B. Lake, which 
operated a 40-foot beam trawl between Cape Disappointment and 
Shoalwater Bay. The catch consisted principally of soles, flounders, 
and red rock cod, but the venture was brought to an untimely close 
when the captain, John Exon, an expert beam trawler out of Grimsby, 
the mate, and cook were lost overboard January 3, 1886. Later the 
schooner Dolphin was built and made 40 trips between April and 
October, 1887, but she proved a failure, because, it is stated, she 
could not promptly market her catch, which consisted of soles, 
flounders, hake, rock cod, and a very few cod and halibut. The 
‘‘cod’”’? mentioned were probably not Gadus macrocephalus, the true 
cod, but the cultus or ling cod (Ophiedon elongatus). 

During the fall of 1888 and in the summer and fall of 1889 the 
Albatross, as mentioned before, made quite an extensive survey of 
the region dealt with in the present report, although but few fishing 
spots and small banks were developed.@ 

In summation of the investigation, Mr. Rathbun, in the Report of 
the Commissioner of Fisheries for 1889-1891, page 105, says: 

Only occasional specimens of halibut were taken off Flattery Rocks and Tillamook 
Rock and on Heceta Bank. Several species of rock-cod were generally distributed 
along the coast, as well as on the banks, and flounders were found everywhere, being 
especially abundant in depths of 50 to 100 fathoms. The flat surface of the plateau 
is particularly rich in the latter group of fishes, * * * Cultus cod occur on all the 
- banks and on Orford Reef, while black cod inhabit the deeper waters, half-grown 
individuals also being found in moderate depths, together with the ling or Pacific 
whiting. Large red prawns of excellent quality are likewise very abundant and 
widely distributed, having been captured frequently in considerable numbers in the 
beam trawl. 


aSummary of the fishing investigations conducted in the North Pacific Ocean, by Richard Rathbun, 
Bulletin U.S. Fish Commission, vol. VII, 1888. 
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In the latter part of 1888 the Yaquina Deep Sea Fishing Co. was 
incorporated and purchased the auxiliary steam schooner George I. 
Chance, of 71 tons net register, and in 1889 was reported to be making 
preparations to actively engage in sea fisheries off the coast, but 
inexperience led to the abandonment of the enterprise. 

With reference to a trip of this vessel to the southern part of 
Heceta Bank, it is stated that on the evening of August 7, 1889, she 
took several small halibut, and that on a trawl line set overnight the 
heads of 11 halibut were found the next morning, the bodies appar- 
ently having been destroyed by sharks and dogfish. 

For a number of years there are no other reports of fishing ven- 
tures, but the statistics of the Bureau of Fisheries record 25,000 
pounds of halibut taken with lines in Coos County, Oreg., in 1904. 

From that time until about 1911 apparently no further attempts 
to institute fisheries off the Oregon coast were made, but about this 
year, in September, Capt. A. Edwards, with the steamer Wieding 
Bros. (later known as the Wieding), prospected as far south as Heceta 
Bank. He found practically no good bottom until he made a set on 
the western edge of the bank and secured 25,000 pounds of fish, but 
rough weather and the lack of a good near-by harbor caused the 
abandonment of the trip. 

In the 1912 file of the Pacific Fisherman various sporadic and 
desultory attempts to prosecute halibut fisheries in the region under 
discussion are mentioned, but none met with success. 

On August 31, 1912, the Ollie S., Capt. Carner, a local gasoline 
passenger boat about 68 feet long, under the guidance of R. E. Voeth, 
caught several hundred pounds of halibut 12 to 14 miles southwest of 
the whistling buoy off the Yaquina Bar. This catch and the con- 
tinued interest of Capt. Voeth, who had prospected for halibut at 
various times, called attention to the possibility of developing a 
fishery and finally resulted in the present investigation. 

The season’s catch from August 31 until about the middle of 
September, was reported as 20,000 pounds for the Ollie S., and 
24,000 pounds for another vessel operating out of the same port. 

In May, 1913, the /daho, Capt. Quinn, a 7-dory boat out of Seattle, 
undertook a prospecting trip beginning under Cape Lookout and 
ending on Heceta Bank. In all, seven sets were made, the total 
yield of fish being less than 6,000 pounds. A great many dogfish 
were taken at every set, and a few black cod in the sets on the shoulder 
of Heceta Bank. The locations of the sets are plotted on the accom- 
panying charts as rectangles from data furnished by Capt. Quinn. 

Returning in March, 1914, from a northern trip, the steamer 
Chicago, Capt. Johansen, 12 dories, of Seattle, also made a short 
prospecting trip on the reported Oregon fishing banks, hoping to 
make a quick trip to supply the Good Friday market. About eight 
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trials were made, beginning in deep water off the mouth of the 
Columbia, running down over the continental shelf, and ending in 
deep water off Newport, Oreg. The total return from these ‘eight 
sets, four days’ fishing, was about 5,000 pounds, and to make the 
trip the vessel resorted to the well-known Flattery Banks, where 
68,000 pounds of fish were picked up. The approximate location of 
the sets have been indicated by circles on the accompanying chart. 

The reports of the masters of these two vessels on the prospect of 
developing a lucrative halibut fishery in this region were very unfa- 
vorable, and they were confirmed by the results of the operations of 
the schooner Decorah, which in May, 1914, caught but 6,000 pounds 
of small halibut in 10 days of fishing. 

Partly corroborative evidence was furnished also by Capt. E. 
Clyde Chase, formerly of Marshfield, Oreg., who stated: 

While I was engaged in the salmon fisheries at Marshfield I did considerable experi- 
menting on the halibut grounds off Coos Bay. During the close season in the summer 
and winter I filled in the time with halibut fishing, and can say that we made some good 
catches during the months of August and September. The fish did not seem to run in 
schools. They were mostly caught in scattered spots, and we hardly ever would 
fish the same ground the second day in succession and achieve good results. We did 
most of our fishing on a fine gray sand bottom, and we found no ground I would con- 
sider good halibut banks. 

What halibut we caught were small, not averaging over 15 pounds. I fished most 
of the ground from the Heceta Banks to Cape Blanco. We found the ground 
practically the same. During our summer fishing we would catch a few hali- 
but almost anywhere along these sets, but during the months of December and 
January there seemed to be no halibut at all on the same ground we fished in the 
summer, but we got dogfish and skates on nearly every hook we set. - I believe the 
halibut come inshore during the summer onto these grounds and can be caught more 
or less on any of the grounds during that time. But during the winter they go off 
again and you are unable to find them. I don’t consider any ground that I found 
good halibut banks that would hold the fish. 


THE ‘‘ALBATROSS”’ INVESTIGATION IN 1914. 


Preliminary to the investigation proper as conducted by the 
Albatross, the fishery expert of the vessel was detailed to make a 
reconnoissance covering the Oregon coast towns, from which reports 
of catches of halibut had come, namely, Newport and Bay City. 
His trip was made for the purpose of obtaining first-hand information 
regarding the fishing season, weather conditions, and harbor facilities, 
upon which definite instructions regarding the survey could be based. 

At Newport, Oreg., it was ascertained that halibut fishing had been 
engaged in by the owners and masters of various small freight and 
pleasure craft belonging to Newport and Yaquina, practically all of 
it by means of hand lines. During the inquiry in Newport, the Sea 
Dog, a 20-foot boat using three hand lines, caught about 500 pounds 
of halibut in a 10-hour day; and the Wanderer, a 60-footer, reported 
making a catch of about 1,000 pounds with the same number of hand 
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lines from the afternoon of July 16 to the afternoon of the day fol- 
lowing. The best catch of the season was said to have been 1,800 
pounds taken by Capt. R. E. Voeth, of the Wanderer, with two regu- 
lation halibut trawls. 

The fishing season out of Newport was found to be usually from 
April to early September, being limited by the rough weather pre- 
vailing during the late fall and winter. The local fishermen alleged 
that halibut can be taken the year round; as they are able to make 
but very few trips from September to March they were not sure as 
to the abundance of the fish in winter. 

It was learned that there was practically no halibut fishing at Bay 
City. Only once in a while, in smooth weather, a boat goes out for 
halibut as a pleasure trip. There were rumors of several notable 
halibut catches, but little of which could be traced to an authentic 
source. 

The primary interest in both places seems to be to ascertain if 
there be a sufficient supply of fish to warrent the building of cold- 
storage plants with which to make a bid for the Portland and other 
markets. 

In the main, the inquiry developed that, at least off Newport, a 
scattered run of fish during the summer months could be obtained; 
that the weather conditions, other than from April to September, 
were too uncertain and severe to warrant an investigation during 
any other time; and that harbor facilities for a vessel the size of the 
Albatross were not available. As a consequence, the survey was 
deferred until the following spring. 

On April 12, the Albatross left Sausalito, Cal., for Seattle, Wash. 
At Seattle, Mr. Edward Driscoll, expert fisherman, and four other 
practical fishermen were engaged, and after taking aboard the neces- 
sary gear and equipment the ship left Seattle April 24 on her first 
trip over the ground. 

On April 29 actual operations were begun on Heceta Bank, selected 
at the time as the southern limit of the field of investigation, and 
continued northward, with several interruptions due to stormy 
weather, until May 8, when a return was made to replenish the coal 
bunkers. 

Most of the soundings and trials were confined to the deeper water, 
90 to 100 fathoms, as during the spring halibut are more likely to 
be found on the offshore edges of the banks. On the completion of 
this line it was found that the plan of operations would permit work- 
ing over a portion of the inshore ground, and a series of trials of the 
bottom was made along the 50-fathom curve, beginning off Yaquina 
Head to a point off Tillamook and thence in a northwesterly direc- 
tion to deep water off the Columbia. Three sets of the trawls were 
made on this line of soundings. 
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This trip failed to demonstrate the occurrence of good bottom, 
bottom that would hold fish, and also an apparent absence of fish 
in paying quantities in the spring of the year. Three possible spots 
were located, sets 1, u, and rv (chart 1, table 1), of which only the 
first seemed to be at all favorable with respect to the bottom. 
Unfortunately, because of the rough weather prevailing at the time, 
a more thorough trial could not be given. 

The results led to the expectation that halibut, if they were to be 
found off the Oregon coast, would occur only in the nature of a sea- 
sonal (summer) run when the fish come inshore in search of food, 
irrespective of the character of the bottom. Such appearances of 
fish on poor and unfavorable bottom are usually incidental and do 
not continue throughout the year. 

One indication of the occurrence of scallops, also reported from 
these banks, was brought up at set vi in the shape of several dead 
valves to which sea anemones were attached. 

-On leaving Seattle May 25, on the second trip, it was the intention 
to give the spots developed on the previous trip more conclusive 
tests and to pay particular attention to the section just off Newport, 
from which most of the reported fish were said to have been taken. 
Through an accident this trip was brought to an abrupt end on 
May 29, after but two days’ fishing, necessitating an immediate 
return to Seattle for repairs. 

From June 12 to August 27 the Albatross was engaged in Alaska, 
but the halibut investigation was continued by other means. From 
June 15 to 29 Mr. Driscoll made a tour of the Washington and Oregon 
fishing ports in the region under investigation for the purpose of 
obtaining information regarding catches which might otherwise not 
be reported and which might be indicative of a summer run of fish. 
He visited Newport, Portland, Tillamook, and Astoria, Oreg.; and 
Aberdeen, Wash. * 

At Newport Capt. Reeder, of the Orabell, on June 17, caught 25 hali- 
but, averaging about 20 pounds, although some weighed but 6 pounds, 
‘“‘a very uneven run, which looks as though there were not many 
where these were caught.’”’ On June 10 the same craft took 4 halibut, 
averaging about 15 pounds, 2 redfish, and 2 ling cod, about 7 miles 
off the bar, and the Pilgrim, Capt. Chambers, brought in 1 halibut, 
2 red cod, and 2 ling cod from about 8 miles offshore. Capt. Chambers 
stated that ‘‘the fish are not plentiful now, but later on they bunch 
up, and many can be caught when they strike in in August. There 
are no large banks such as have been reported, but there is one fish- 
ing spot 15 miles southwest by west from Newport bar and another 
16 miles west.” 

In Portland it was learned that the Decorah had brought in 2,200 
pounds of good fish, averaging about 15 pounds, from Heceta Bank. 
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At Tillamook no fish were being caught. No information regarding 
halibut was to be obtained in Astoria, the fishermen there being 
engaged wholly in salmon fishing, and at Aberdeen a schooner, the 
Zilla May, was being fitted with an otter trawl, her owner having 
a market for miscellaneous fish such as are caught with that imple- 
ment. 

From the information secured by Mr. Driscoll, in addition to that 
already at hand, it was concluded that a paying run of fish had not 
yet occurred, and that if it were to be found fishing trials should be 
continued without interruption. A part of the Albatross staff and 
Mr. Driscoll, with the practical fishermen previously mentioned, 
were therefore transferred to Newport, where fishing trials were 
carried on from July 13 to August 17, 1914, from a gasoline launch 
chartered for the purpose. 

Contrary to all earlier indications, a nice run of halibut was found 
within an area of about 250 square miles—between about 8 miles 
northwest by north (magnetic) of Yaquina Head Light and approxi- 
mately 15 miles southwest (magnetic) from the whistling buoy on 
the Newport bar. Within this area 14 sets were made, varying from 
one to three hours in duration and using from one to three skates of 
gear, with salt herring, surf perch, frozen herring, and fresh salmon 
bait. From 200 to 500 pounds of halibut, dressed weight, were 
taken to the skate, and from this it was estimated that a dory run- 
ning a line of six to eight skates and using fresh salmon bait could 
take 1,500 to 2,000 pounds of fish with a five to six hour soak any- 
where within the area indicated, an estimate verified by the results 
of commercial fishery operations, as shown in table rv of this report. 

Several trials for scallops made in connection with some of the sets 
have been dealt with in detail under the heading “Scallops.” 

During this period of the investigation the schooner Daisy (three 
dories), induced by the representations of the owners of the local 
cold-storage plant, made several successful trips, and the schooner 
Decorah also operated off Newport, but with indifferent success. 

As yet the Seattle fleet had not been made acquainted with the 
results of the investigation; but one of the fishermen in the Bureau’s 
service resigned to take command of the Decorah, and with his return 
to Seattle, to secure a competent and experienced crew, full informa- 
tion as to the various prospects was given to the public. Thereupon 
several schooners made trips netting returns as good as those made on 
the various well-known Alaska banks during the same period, and a 
small but profitable fishery was definitely established on Newport 
Bank. 

The Newport cold-storage plant on two occasions took over a por- 
tion of the Daisy’s catch, 19,000 pounds on July 11 and 17,000 
pounds on July 30; but owing to the limited size of the sharp freezer 
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it could handle only the fresh, iced fish for immediate shipment to 
near-by towns. Neither the plant nor the market seemed able to 
take care of even such limited quantities of fish except occasionally, 
and so far as known no landings other than by small local craft were 
subsequently made at Newport. 

A few halibut, in no case exceeding 29, were caught by local fish- 
ermen in July, but in August, after the productiveness of Newport 
Bank had been partially demonstrated, three fares of 1,400, 1,500, 
and 1,900 pounds, respectively, were taken. 

During the time spent by the party at Newport it was noted that 
the local fishermen did not avail themselves of all opportunities pre- 
sented, nor was any great energy displayed in prosecuting the little 
fishing that was carried on. This was in part due to the lack of a 
sufficient local demand; to high express rates to outside points, 1. e., 
Portland; and undoubtedly to uncertain and unfavorable bar, 
weather, and fog conditions which necessarily would result in a very 
irregular and fluctuating supply. 

There is also lack of an adequate supply of bait. The surf perch 
which were used on several occasions proved to be good, but, though 
apparently occurring in great abundance, they doubtless would be- 
come depleted in a short time if extensively ‘used, even if seming for 
them could be carried on without detriment to the local crab fishery. 
Spring and fall runs of herring take place in Yaquina Bay, and though 
no definite data were procurable concerning their abundance, the local 
fishermen, who salt them for their own use, hardly had enough to 
last through the fishing season. There is a limited run of salmon of 
such late occurrence that it could not be utilized as a source of bait 
and the quantity is very questionable as most of the fish displayed 
for sale in the local markets had been shipped from Alsea Bay. 

The Albatross made its final run over the ground, leaving Seattle 
August 27, returning September 8. On this occasion fishing trials 
were begun as far south as Coos Bay to ascertain if a run of fish 
such as was developed off Newport might occur in that vicinity. 
One set as successful as many off Newport, was made on a likely piece 
of bottom upon which further prospecting should show good fishing. 
More intensive investigations were carried on during this trip than 
was possible on the previous ones. Former sets were checked up 
and gaps in the various lines of soundings filled in wherever possible; 
and results of a more positive nature were obtainable regarding the 
abundance of fish, inasmuch as the best of bait, fresh salmon, was 
employed, and as a long soak was given. 

Trials were also made for scallops both off Yaquina, where launch 
work had been attempted during the summer, and off Cascade Head, 
where evidences of the presence of scallops had been found on the 
occasion of the first Albatross trip. Here a bed of scallops possibly 
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in sufficient abundance to warrant private investigation was touched 
upon, while off Newport, though no scallops were secured, a great 
abundance of the smaller flatfishes was demonstrated. 

The northern limit of the field of investigation was also extended 
so as to take in a section of the coastal banks off Grays Harbor, 
where one set and a number of soundings were made. After touching 
at Seattle and coaling at Union Bay, British Columbia, the Albatross 
proceeded to Sausalito, Cal., where she arrived September 15, 1914. 


RESULTS OF THE INVESTIGATION. 


WEATHER CONDITIONS. 


While en route to the field of investigation the Albatross was com- 
pelled to heave to for 17 hours, and several times during the survey 
boisterous seas necessitated the cessation of fishing operations. 

That fishing trials were made at Newport on so few days was not 
due solely to the state of the weather, but also to the condition on the 
bar off the mouth of Yaquina Bay. Sets were made on but 14 of 36 
possible days of the time spent there. On 16 of the remaining 22 
days the fog was very thick or threatening, and on the other 6 days 
either tidal conditions or, more frequently, breakers rendered the bar 
impassable. During practically one-third of the time spent at New- 
port the state of the bar, aside from other conditions, prevented 
fishing. 

The United States Coast Pilot, Pacific Coast (second edition, 1909) 
says: 

The channel over the bar (at Newpoct, Oreg.) has a depth of 11 to 14 feet, but is 
narrow and winding and should not be attempted by strangers without a pilot. A 
reef extends for nearly 14 miles northward of the entrance about 4 mile offshore; and 
southward of the entrance at a distance of about 1 mile, is a patch of sunken rocks, 
usually showing a breaker. In the approach to the entrance, which is between these 
rocks and the reef, the bottom is irregular, with several depths of 4 fathoms and less. 
Inside the entrance the channel is subject to frequent change. * * * The entrance 
in winter is exceptionally bad on account of the heavy swell and the place is not 
recommended. 

The channel over Newport bar, as far as our experience with it 
indicated, has a depth of about 9 feet at low water, but it is claimed 
locally that a channel carrying 14 feet can be followed. There is a 
gap in the reef through which small craft can approach the bar chan- 
nel from the west, avoiding taking the seas broadside on in north- 
westerly weather. This gap usually can be readily picked up by 
one familiar with its position, provided the breakers are not so high 
as to completely obscure it. 

There are two partially completed breakwaters off the harbor en- 
trance, but they are almost worse than useless, ending well within 
the most dangerous ground.. Until they are extended into suffi- 
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ciently deep water, possibly across the reef, Yaquina Bay will be 
handicapped as a fishing port. 

Somewhat similar conditions obtain off Tillamook, concerning 
which the Coast Pilot says: 


Sixteen feet have been carried over the bar at high tide with asmooth sea. * * * 
The position of the channel can not be depended upon and is liable to change in heavy 
weather. * * * Northof San Francisco, Humbolt and Coos Bays, Columbia River, 
Willapa Bay, and Grays Harbor afford good shelter, but must be made before the sea 
rises, as afterwards the bars are impassable. 


The Albatross did not begin work until well into spring, owing to 
the severe weather conditions prevailing during the winter. Through- 
out the spring and early summer fresh, brisk gales were of frequent 
occurrence, usually lasting for several days at a time, and, if from 
the southeast, accompanied by fog. During the late summer and 
early fall much less rough weather was experienced, but the fogs, on 
the other hand, were denser and more troublesome, and with the end 
of September winter conditions were ushered in. 

On the whole, both small boat and vessel fishing, irrespective of 
the run of fish, is restricted by weather conditions to the five months, 
late April to early September, and even then a great many days dur- 
ing the summer are much too rough or foggy to permit the smaller 
craft to operate with any degree of safety. 

For the convenience of those using this report, the following very 
excellent recapitulation of weather, wind, and fog conditions is 
quoted from the United States Coast Pilot, Pacific Coast (second 
edition, 1909, pp. 10-11): 


Weather —There are two seasons—the summer or dry season, which begins about 
May and continues until October, and the winter or rainy season, covering the remain- 
der of the year. These seasons vary in length in different parts of the coast as well as 
in different years. 

Northward of San Francisco the rainy season increases in length and amount of 
rainfall, and as Juan de Fuca Strait is approached showers of short duration and gen- 
erally local may be looked for at any time. Snow falls at rare occasions in San 
Francisco and vicinity, but is frequent and at times heavy in the vicinity of Juan de 
Fuca Strait. From San Francisco northward the winter gales increase in severity, 
frequency and duration, while in summer the northerly and northwesterly winds at 
times reach almost hurricane strength. 

Winds.—The prevailing winds in summer are from northwest and west, on the 
northern part of the coast. * * * The northwest winds in summer frequently 
reach a velocity of 70 miles an hour and extend as far south as Point Conception. 
* * * Asarule, the northwest wind begins about sunrise and reaches its maximum 
velocity about 3 or 4 p. m., moderating toward sunset and dropping to light airs or 
calms by daylight. The severe northwesterly gales generally last two or three days 
and continue throughout the night with little or no diminution. 

In winter the heaviest weather is from the southeast and southwest, with an occa- 
sional northerly gale of short duration. These gales, with the heavy southwest swell 
prevailing during the winter months, cause a confused, irregular sea that taxes the 
weatherly qualities of a vessel to the utmost. They spring up gradually from south- 
ward and increase in strength, with a rapidly falling barometer. When the barometer 
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becomes stationary the wind shifts to southwest and blows heavily, with clearing 
weather and frequent rain squalls. The barometer rises when the wind hauls to 
southwest, from which point it generally blows from 12 to 20 hours. 

When the southwest gale of winter is not preceded by southerly weather the barom- 
eter seldom falls, but either remains stationary, when the gale may be expected to 
continue longer, or rises slowly, when it will gradually subside and fine weather follow. 

Fog.—On the outside coast fogs are liable to occur at any time, but are more frequent 
in July, August, and September. * * * In the northern parts of the coast they 
are more frequent and at times very dense, and have been known to extend several 
hundred miles seaward. They are generally brought in toward sundown, from sea- 
ward, by light westerly winds, and ordinarily continue until noon of the following 
day and sometimes later. 


CHARACTER AND TOPOGRAPHY OF THE BOTTOM. 


On the accompanying two charts the character and topography 
of the bottom have been graphically represented by means of contour 
lines and colors, the significance of the latter being explained in the 
legend on the chart. The contour lines are based almost wholly on 
the Coast and Geodetic Survey charts Nos. 5900, 6000, and 6100, which 
in turn have been compiled largely from the Albatross data secured 
in 1888-89. The curves are spaced at 10-fathom intervals, begin- 
ning at 30 and ending with 100 fathoms, omitting the 90-fathom 
contour, which nearly approximates the 100-fathom line. The fish- 
ing sets and scallop trials made during the survey are indicated by 
means of Roman numerals, the exact location being the center of 
the space covered by the letters. The location of sets of the Jdaho 
are shown approximately by a series of dotted rectangles numbered 
in order, and those of the Chicago, by numbered dotted circles. 

For convenience of treatment the bottoms surveyed are discussed 
under the following heads: (1) Grays Harbor section, (2) Tillamook 
section, (3) Newport section, (4) Heceta Bank section, (5) Coos Bay 
section. The intervening stretches are considered with the sections 
with which they can be most readily treated. 

Grays Harbor section.—Off Grays Harbor the continental shelf, 
which here attains a width of about 25 to 30 miles, is covered from 
shore outward to between the 40 and 50 fathom curves with fine gray 
sand, and beyond that line out into deep water is composed almost 
uniformly of green mud. An outcrop of shale was found on one 
sounding about 25 miles west of Point Chehalis. In the vicinity of 
Chehalis Bank, reported by Capt. Tanner, the soundings increased 
regularly in depth offshore, and showed nothing but green mud from 
the 46-fathom mark to a depth of 64 fathoms and doubtless beyond 
that. 

To the northward of this reported bank, and between 10 and 15 
miles offshore, a patch of gravel bottom was found in 38 to 40 fathoms. 
It is apparently of considerable extent, and though no halibut were 
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taken on it (set xxxvim), it is rich in bottom life and may be found 
to be productive at times. 

The Tillamook section.—On this silt area off the Columbia River 
but little sounding was done for obvious reasons. The mud begin- 
ning at the mouth of the river runs out to and apparently follows the 
50 or 60 fathom curves throughout the greater part of this section. 
South of the river and inshore of the mud the bottom was found to 
be fine gray sand, except at one sounding. | 

In the mud area there are two outcrops of shale. One is a small 
ridge about 25 miles off Tillamook Rock, where the least depth was 
78 fathoms. One-half mile beyond this sounding green mud was 
found in 94 fathoms, and 3 miles inshore the same material in 83 
fathoms was recorded. The second sounding showing the occurrence 
of shale was in 98 fathoms, about 18 miles off the entrance of Tilla- 
mook Bay. It is believed that a great many of these outcrops are 
to be found, as the Miocene shales seem to be the principal forma- 
tion of the continental shelf off the Oregon coast. 

On the fine gray sand within the 60-fathom curve, about 9 miles 
south of Tillamook Rock, a small patch of shale resembling hard mud 
was discovered, but an attempt to relocate it later proved unsuccess- 
ful. Between Cape Falcon and Tillamook Bay coarse gray sand was 
found on a single sounding, in 32 fathoms. From all indications it 
is doubtful if halibut will be found here in paying quantities, although 
it is the most promising bottom found off Tillamook. 

Conditions apparently similar to those off Tillamook seem to obtain 
in the stretch between Cape Lookout and Cape Foulweather. Under 
Cape Lookout, on an area not tried out by the Albatross, both the 
Daisy and the Jdaho report very good appearing gravel bottom, 
although none but small fish have been taken there. Below Cape 
Lookout the continental shelf has a width of but 10 miles, and in this 
vicinity, just off Cascade Head, there is a patch of fine gravel adjoin- 
ing one of coarse gray sand in 42 and 30 fathoms, respectively. 
Though two unproductive sets of the trawl lines (vr and xxxy) 
were made just offshore from these patches, it was in the vicinity of 
set vi, off the gravel patch, that the best scallop catch was made. 

The bottom throughout the Tillamook section seems to be generally 
unfavorable for halibut, though it supports a great many of the 
smaller flatfishes and other, at present, less marketable species. 

Newport section.—South of Cape Foulweather, off Yaquina Head, 
the regular progression of increasingly deeper soundings from the 
shore outward is no longer found and green mud or fine gray sand 
bottoms lose their predominence. In this region the mud line is gen- 
erally found at 90 fathoms or beyond. 

Between Yaquina and Alsea Bays and about 12 miles off shore, a 
ridge was discovered on which 30 fathoms was the minimum sounding 
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made by the Albatross, although Capt. Carrol, until recently of the 
Decorah, reports that he made one sounding of 20 fathoms in this 
vicinity. This ridge is the outer wall of a submarine valley having, 
so far as sounded, an extreme depth of 47 fathoms, shoaling at its 
mouth to 42 fathoms and merging with the flat of the continental 
shelf at the 50-fathom curve. On both sides of the ridge, and princi- 
pally at the upper end of the submarine valley formed by it, the late 
summer run of halibut, developed by this survey, was found. The 
bottom across the head of and through the greater extent of the floor 
of the valley is of coarse gray sand, carrying a very rich growth of 
such organisms (sea anemones and pennatulids) as are typically 
‘found on good halibut bottom. 

Over the ridge and principally on its northwestern and southern 
slopes is found what has been designated as broken bottom—com- 
posed of materials of a mixed character, shale, gravel, sand, and 
mud—in patches varying in size and composition, but all very rich 
in bottom-living organisms. On the western slope is a patch of 
coarse gray sand and another of gravel, apparently of considerable 
extent, though no great number of soundings were made there. On 
this patch a good lot of fish were taken (set Xxxrv). 

Heceta Bank section.—Similar to the ridge off Newport, but larger 
and in somewhat deeper water, there is a large, roughly triangular 
plateau called Heceta Bank, between 25 and 30 miles offshore to the 
southwestward of Heceta Head. It is composed largely of shale too 
hard for good halibut bottom, while the submarine valley formed by 
‘it is too soft, having a bottom of soft green mud. Several patches 
each of broken bottom and black sand occur both on the flat of the 
bank and on the offshore slopes. The most promising broken bot- 
tom is in the vicinity of set x1, where a lot of fish were taken in the 
spring of the year (set 1). Black sand is considered good black cod 
bottom and on one patch of it (set x) a fair catch was made. 

Between Heceta Bank, Alsea Bay, and Heceta Head is a large area 
of fine gray sand which below Heceta Head is encroached upon by 
the green mud of the submarine valley formed by Heceta Bank. Off 
the mouth of the Siuslaw River is a small isolated patch of gravel 
surrounded by fine gray sand. The mud line trends in from the 
70-fathom line toward the Umpqua River, where it reaches the 
30-fathom curve less than 24 miles offshore. Another gravel patch 
about 7 miles below the Umpqua lies within this mud area but 6 
miles from shore, and south of this the mud recedes until it lies 
beyond the 70-80-fathom line 10 miles off Coos Bay. 

Coos Bay section.—In a line between the Umpqua River and Coos 
Bay, three sets (xxvu, xxrx, and xxx) were made on fine gray sand, 
which occurs everywhere in this region inshore of the mud. As de- 
veloped by the above sets, this sand bottom seems to carry a thin 
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surface film of mud or else the line of demarcation between the two 
extends much nearer shore than has been shown either by the chart 
or the soundings. 

Southward of Coos Bay, extending well toward the Coquille River, 
is a comparatively extensive outcrop of shale, rich in bottom organ- 
isms, in which the soundings developed two areas of good halibut 
bottom, fine gravel. The soundings, together with the yield of set 
XXVIII, seem to indicate that more detailed examination might locate 
areas of so-called broken bottom, which is*more productive of fish 


than shale alone. 
DISCUSSION OF THE SETS. 


In table 1 will be found all pertinent information regarding the 
various fishing trials made during the survey, with the exception of 
those made exclusively for scallops, which are shown in table 11. 

In some cases, instead of making a double-banked set, the dories 
were spaced about a half mile apart and acted independently, although 
for all practical purposes they were making but a single set. Double- 
banked sets primarily were made in rough and threatening weather 
and later for the purpose of saving time and making several sets a 
day in addition to the routine of sounding. These are indicated in 
the column ‘‘Addenda,”’ table 1. 

The skate used was the regular 8-line trawl as rigged and used by 
commercial fishermen, carrying about 250 hooks spaced 9 feet apart. 
At Newport, July to August, in addition to the regular gear, a single 
line rigged with small hooks and light gangings was set for soles, 
flounders, and other small-mouthed bottom fish. This gear was not 
very effective and such fish as were taken with it have been included 
in the regular columns of the table. 

The bait throughout the first two trips and in part during the New- 
port trials was salt herring purchased in Seattle, not in preference 
to fresh or frozen fish, but because of the lack of facilities on the 
Albatross to care for a sufficient quantity of cold-storage bait. At 
Newport, clams, surf perch, and salmon were obtained from the local 
fishermen, but were not always to be had in sufficient quantity, 
and salt herring were used to.make up the deficiency. A small 
stock of frozen herring was obtained from a supply left by the 
schooner Daisy. On the last trip of the Albatross, through the 
special efforts of the commanding officer, several boxes of iced salmon 
were carried in the ship’s very limited cold-storage space. 

The weights of the halibut taken are given under different classifi- 
cations in table 1. To give an idea of the proportion of first-class 
fish, weighing from 11 to 80 pounds, inclusive, the number of these 
has been given in one column and their average weight in another. 

Set I.—April 29, on Heceta Bank, in 88 to 92 fathoms, broken 
bottom. The offshore dory, which fished in the deeper water, on 
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gravel bottom, took one 72-pound halibut; the inshore dory took 
the remainder of the total catch of 296 pounds of fish, which averaged 
about 31 pounds. Of these, 8 were first-class fish, weighing between 
11 and 80 pounds, averaging about 37 pounds each. All were nice 
looking, blue-meated halibut. Though salt herring bait was used 
and a one-hour set made, the result would seem to indicate that in 
this vicinity a good catch of fish might be expected in the spring: 
The result of the Idaho’s sets Nos. 5 and 6, in the spring of 1913, do 
not bear out this assumption, but at times a distance of a half mile 
will put a schooner off a very good spot. This set was near the prob- 
able location of Capt. Edwards’s very successful trial in 1911 or 1912. 
The dogfish were quite troublesome, 21 being taken, together with 
34 red rock and 1 ling cod.” Rock cod usually frequent a bottom 
somewhat more rocky than that preferred by halibut. 

Set IJ.—May 2, off Newport, well on the edge of the bank in 96 
fathoms; bottom green mud with an admixture of black sand, under- 
laid by siliceous shale. The mud adhered in stringy masses to the 
trawl lines, an evidence of soft, unfavorable bottom. One 20-pound 
halibut, 1 dogfish, 4 skates, 8 red rock, and 3 ling cod were taken. 

Set IIJ.—May 5, on Heceta Bank, about 15 miles north of set 1, in 
61 fathoms; on broken bottom composed of granular shale and fine 
gravel. One small fragment of rock caught on the trawl. Two 
skates were set from each dory. Of the 4 halibut taken, 3 were first- 
class fish, averaging 26 pounds, and the other 10 pounds. The spring 
run of dogfish was again encountered, 80 being taken. 

Set IV.—May 6, about 13 miles off Newport, in 54 to 57 fathoms; 
fairly good bottom, composed fine black sand, broken shells, and 
coarse gray sand. <A basket star, indicative of “live’’ bottom, was 
brought up at this station. Of the 8 halibut caught, 7, averaging 21 
pounds, were first-class fish. Thirty-six dogfish and 9 red fish were 
taken. 

Set V.—May 6, off Newport in 62 fathoms, on granular shale and 
some fine gravel, rather too hard bottom for halibut. Twenty-one 
rock cod and 4 small halibut of an average weight of 14 pounds were 
caught. 

Set VI—May 7, off Cascade Head, in 48 fathoms; the sounding 
indicated fine gray sand, and 4 large sea anemones attached to scallop 
shells were brought up on the trawl line. No halibut were taken, 1 
flounder, 1 ling cod, 2 red rock-cod, and 6 skates constituting the 
total catch. It was hardly expected that halibut would be found on 
the fine gray sand indicated by the sounding lead, and the set was 
made merely to determine what might be expected on bottom of 
that character. A later set (xxxv) in the same general locality was 
hardly more productive. Farther inshore the bottom gets better, 
being composed of fine gravel, but the Chicago made a set (5) there 
on April 2, in 12 fathoms, with but poor success. 

9497 °—15——27 
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To the northward, under and near Cape Lookout, the Idaho made 
two sets (I and vir), both on sand bottom, on May 11 and 14; although 
Capt. Quinn said that the last set was on the best bottom he had seen 
on his entire trip, he caught only 500 or 600 pounds of fish, practically 
all small. The Daisy, on gravel bottom under Cape Lookout, about 
July 30, caught 4,000 pounds of halibut, all too small to market. 

Set VII.—May 8, off the Columbia River; picked up granular 
shale, obviously a very small patch, as in the immediate vicinity of 
the dories the Albatross bottom sampler brought up a core of soft 
green mud 23 feet long. The total catch yielded but one 32-pound 
halibut, 15 dogfish, 1 skate, 1 sole, and 1 octopus. 

Of the above seven sets, 1 and m1 offer possibilities of good fishing 
spots. The bottom is very much alive, as found by the Albatross on 
this and her 1888-89 trips, carrying a great variety of bottom organ- 
isms. Setrvalso has good bottom, of a coarse gray sand, tending toward 
that later found just off Newport and carrying a good run of fish 
during the months of July, August, and September. It is very 
probable, in view of later developments, that had fresh herring or 
salmon been employed instead of the salt bait used and a longer 
soak given, a materially larger catch might have been returned in each 
case. The other sets, with the possible exception of set v, on 
granular shale and fine gravel, were made on unfavorable bottom. 

Dogfish were taken in nearly every set and, as can be seen, are a 
great pest in the spring. The great number of “dogs”’ at this season 
was the one great difficulty encountered by the /daho in her attempt 
to make successful fishing trials. 

Set VIII.—May 27, off Newport, in 31 to 34 fathoms; bottom, fine 
eray sand. As but 3 halibut, averaging 23 pounds each, were taken, 
this was considered poor bottom, but after completing the chart of 
the fishing grounds it was seen that this set was on the edge of the 
fishing ground proper, and the 6 sea pens, or pennatulids, taken on 
the trawl line show the presence of bottom life of a character to war- 
rant the inclusion of this area in the bank. 

Set LX.—May 28, on Heceta Bank, in 66 to 68 fathoms; bottom, 
granular shale, part of a large siliceous shale area, which is to be 
generally considered as poor bottom. Five halibut, including 4 first- 
class fish, averaging about 25 pounds each, were taken. 

Set X.—May 28, on Heceta Bank, in 109 fathoms; bottom, fine 
black sand and some fine gravel, apparently good halibut ground, 
but tending in character and depth to be more favorable for black 
cod, as indicated by the results of the set. Twenty-six black cod 
weighing 276 pounds, the fish ranging from 7 to 18 pounds and aver- 
aging 10.6 pounds each, were caught. Only 1 halibut, weighing 16 
pounds, was taken. 
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Set XI.—May 29, on Heceta Bank, in 100 fathoms, bottom, fine 
black sand. No halibut were taken and but 5 black cod, ranging 
from 5 to 16 pounds and averaging 12 pounds each. 

Sets X II-X X VI.—Were made out of Newport during July and 
August, gear being set and hauled from a launch chartered for the 
purpose. 

Sets XII-X VIII and X X-X XIII,—July 13 to August 14, off 
Newport, in 25 to 47 fathoms, on coarse gray sand. This was 
rich bottom, numerous pennatulids, sea anemones, and sun stars 
being brought up on the trawl lines. The bait used consisted of 
surf perch, fresh salmon, frozen and salt herring. All of these sets 
were on good fishing ground, from 5 to 45 halibut, weighing from 
132 to 1,867 pounds, total weight, being taken on from 1 to 3 skates 
of gear in from 1 to 3 hours. The fish averaged 20 to 48 pounds 
each. There are some living scallops scattered over this bottom, but 
so far as could be ascertained, in about a dozen trials with an oyster 
dredge, they were widely scattered. 

Sets XIX, XXIV, and XX VI.—July 27, August 15, and August 
17, respectively, off Newport, in 35 to 40 fathoms, on broken bottom 
consisting of rocky shale, coarse gray sand, fine gravel, and forami- 
nifera, in patches of various degrees of admixture, and resembling 
the bottom found on Heceta Bank in sets rt and ur. One to two 
skates of gear were used in sets of two hours’ duration, with octopus, 
salt herring, and salmon as bait. The yields were from 559 to 935 
pounds of halibut, consisting of 27 to 36 fish, averaging 20 to 32 
pounds. First-class fish averaging as high as 40 pounds each for 22 
out of a total of 29 were taken. All sets were on good fishing ground. 
Set xrx is the only one in July where more than 8 dogfish were 
taken. A total of 13.were taken here. 

Set XX V.—August 16, off Newport, in 37 fathoms, on fine gray 
sand, with 1 skate of gear, fresh salmon bait, set two hours; resulted 
in a catch of 355 pounds of fish—9 halibut, all first-class and averaging 
about 39 pounds each. Ordinarily this kind of bottom does not carry 
fish; but on the fishing ground off Newport the patch of fine sand 
which extends along the submarine valley floor between the inshore 
coarse gray sand and the offshore broken bottom apparently is an 
exception. Twenty-eight dogfish were caught, the only case in 
August in which the catch exceeded 4. 

The following sets, made on the last trip of the Albatross, were of 
two hours duration, double-banked, one skate to each of the two 
dories, using fresh salmon as bait, excepting set xxxvitl, in which 
each dory used two skates of gear and operated independently one- 
half mile apart, bait and duration of set otherwise being the same. 

Set XX VII.—August 29, off Coos Bay, in 36 fathoms; bottom, 
fine gray sand, covered with a layer of slimy mud, which came up in 
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stringy masses on the ground line. This set was evidently very near 
the mud, and the same kind of bottom was also found on sets xxrx, 
xxx, and xxxr. Two halibut weighing 12 and 20 pounds, re- 
spectively, were taken in addition to 3 skates, 3 soles, and 1 ratfish. 

Set X_X VIII.—August 30, off Coos Bay, in 65 fathoms; bottom, 
granular shale. The bottom here differs from the others found at the 
sets made between Coos Bay and Heceta Head, which were of the 
character described under set xxvu. In the catch this set is com- 
parable to those on the broken bottom on Heceta Bank and off 
Newport, 13 halibut, totaling 375 pounds, being taken. Twelve of 
these were first-class fish and averaged 24 pounds each; the other 
weighed 85 pounds. This set was just north of a promising patch 
of gravel bottom, which will doubtless carry many more fish than 
were taken here. The whole area comprising the shale and gravel 
bottom in this vicinity should be considered a possible fishing ground, 
and more extensive soundings might develop even more favorable 
bottom. 

Sets X XIX-X X XI.—Sets xxix and xxx were made off Coos 
Bay, August 30 and 31, in 30 and 37 fathoms, respectively; set xxx1 
was off Heceta Head, August 31, in 42 fathoms. All have the same 
character of bottom as set xxvir and were as barren of fish. At set 
Xxrx only were any halibut taken, and here but three, weighing 9, 
10, and 90 pounds, respectively. Otherwise a few skates and soles 
constituted practically the entire catches. 

Set XX XI7.—September 1, on Heceta Bank, in 82 fathoms; on 
granular shale and fine black sand approaching broken bottom in 
appearance. This set was in the vicinity of sets 1 and rx, on the 
point of Heéeta Bank. Seven halibut, totaling 259 pounds, were taken 
in a two-hour double-banked set of two skates, using fresh salmon 
bait. Six of these were first-class fish, averaging about 41 pounds. 
As previously noted, on April 29 (set 1) we took 296 pounds of fish 
on one skate, one-hour set, salt herring bait, 9 fish all told, 8 first-class, 
averaging 37 pounds each. ‘Though not very plentiful when this trial 
was made, it is safe to predict that fish in paying quantities will be 
found on or near this spot during some time of the year, but the area 
is very small and must be picked up largely on soundings. ‘Twelve 
dogfish were taken in addition to 30 blue sharks, 18 skates, 1 ratfish, 
2 black cod, 3 ling cod, 3 soles, and about 150 red rock-cod. The 
quantity of red fish was most remarkable. When they were cast 
overboard from the dories they attracted numerous dogfish and blue 
sharks. 

Set X X XIII.—September 1, on Heceta Bank, in 87 fathoms, off 
shore from set 11; on broken bottom composed of shale of varying 
degrees of hardness, with patches of fine black sand. The bottom 
here is apparently rich, as a 16-inch-high basket sponge was brought 
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up on the trawl. Three halibut averaging 55 pounds were taken, and 
5 black cod averaging 16 pounds each; the rest of the catch com- 
prised 2 blue sharks, 6 skates, 2 rock-salmon, and only 31 red rock- 
fish; only 7 dogfish were brought up. 

Set XX XIV.—September 2, off Newport, more on the flat of the 
bank than the preceding sets and in the general direction of the New- 
port fishing ground, at a spot where coarse gray sand, fine gravel, 
and broken shells were found in 63 fathoms. Nine halibut, averaging 
slightly over 32 pounds each, were taken, the total weight being about 
290 pounds. With a catch such as this, of good fish, the Newport 
fishing ground prospected over in sets xm to xxvi can with good 
~ reason be extended so as to include this spot. 

Set XXX V.—September 3, off Cascade Head, in 45 fathoms, on 
fine gray sand. The bottoms at this and the two succeeding stations 
were given trials to fill in what otherwise would be a questionable 
gap, but no halibut fishing of consequence is to be expected on con- 
tinuous fine gray sand bottom. One 57-pound halibut was taken, 
together with 10 dogfish, 4 skates, 3 ling cod, and 2 soles. 

Set X X_X VI.—September 4, off Tillamook, in 43 fathoms, on fine 
gray sand. Two halibut weighing, respectively, 9 and 16 pounds were 
taken, in addition to 6 dogfish, 2 blue sharks, 3 skates, 4 young black 
cod, 1 sole, and 1 arrow-toothed halibut. The latter was the only one 
of the species taken on the entire cruise, in marked contrast to 
Tanner’s previous trip over the ground, when he thought that this 
would be the species of halibut most likely to be found in fishing off 
this coast. 

Set X XX VII.—September 4, off Tillamook, in 56 fathoms, on fine 
gray sand, apparently barren bottom; yielded 2 dogfish, 4 blue sharks, 
1 small black cod, and 1 sole. 

Had the bottom of the Tillamook section been more varied or more 
favorable other sets would have been attempted. The results of the 
early Albatross trials, given in the introduction, are in very close 
agreement with those obtained in sets XxXvi and XXXVII. 

Set X XX VITI.—September 5, off Grays Harbor north of Chehalis 
Bank, reported by Tanner in 1888, in 38 fathoms, on a rich bottom 
of fine and coarse gravel. Several sea anemones were brought up on 
the trawl, a favorable indication. No halibut were taken, the total 
catch being 1 dogfish, 1 skate, 1 blue shark, and 1 red rock-cod. Even 
with this poor showing, fish are to be expected on bottom of this 
character at some time during the year, and it might repay schooners 
_ on the way to and from the Newport ground to make several prospect 
sets in this vicinity in passing. 

Though in 1888 and 1889, and again during the present survey, no 
halibut were taken in this vicinity by the Albatross, Capt. J. W. 
Collins, in his ‘‘ Fisheries of the Pacific Coast,’’ states that ‘‘Capt. John 
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Reed reported that often when waiting outside the harbor to tow 
vessels in, on or near the fishing bank, he has caught a fine lot of fish.. 
Frequently halibut are taken, and on one occasion 22 were caught 
in a few hours fishing with hand lines over the rail; the largest 
weighed 87 pounds.” Regarding the banks, Capt. Collins says they 
‘Care located outside the harbor heads, about 10 miles offshore in a 
northwesterly direction from the whistling buoy off the entrance. 
There is a depth of 30 fathoms * * * with a gravelly and rocky 
bottom.” The other fishes listed by Capt. Collins were taken by the 
Albatross in 1888-89 and in 1914. 


YIELD OF THE BANKS. 


Halibut..—So far as possible, a detailed record was kept of all 
commercial fishing trips made off the Oregon coast during approxi- 
mately the period covered by the present investigation. The data 
obtainable (tables mr and Iv) are for the period beginning May 10, 
1914, the date of the first trip of the year, and ending about September 
15 with the last, so far as could be ascertained. 

An inspection of table 11 shows that a total of 853,300 pounds of 
halibut were caught in 1 steamer and 20 schooner trips. Of this total, 
235,000 pounds were thrown out as mushy, leaving a total of 618,300 
pounds of sound, marketable fish, for which a value of $23,646.25 was 
received. To these returns there might be added, in computing the 
year’s yield of the bank, over 10,000 pounds taken by the Albatross 
during the survey and about 6,000 caught, it is estimated, by local 
Newport craft during the fishing season. There were also several 
trips made to the banks concerning which no definite information 
could be had, but which, if known, might have materially increased 
the total given above. Among these were two made in August, one 
by the steamer Starr (12 dories) and the other by the schooner La 
Paloma (4 dories), both of Seattle. 

In table tv separate columns have been devoted to totals and 
averages inclusive of mushy fish. Statistics published in Seattle 
apparently give the total fare, inclusive of mushy fish, for which there 
was no sale, thus crediting the vessels with a fare greater than that 
for which actual value was received. For purposes of comparison 
these data are also included in tables nr and rv. For the months 
of May, June, and July no averages were drawn, as practically no 
figures were obtainable with respect to mushy fish. In the August 
returns the lack of one or two complete reports has resulted in giving 
a figure which errs on the side of being too low, but the average for 
the month has not been omitted, as it doubtless very nearly approxi- 
mates the truth. The September returns are complete so far as they 


a The halibut yield herein discussed deals with that from the Newport Bank only, as this was the only 
place where they were caught by commercial fishermen. 
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could be secured, but toward the end of the season the fishermen 
became uncommunicative as to the locality of their operations. 

To give an idea of the relative abundance of halibut on the New- 
port Bank and on the Alaska banks, the yield of the former is com- 
pared with the total landings in Seattle during the two months for 
which the most complete statistics were obtainable, namely, August 
and September. The Seattle statistics” for 1914 include not only the 
Alaska catch but also the Oregon trips landed at that port, and as the 
comparison is not quite accurate, the returns for 1913, when no 
Oregon halibut were landed there, have also been cited. On the 
other hand, the quantity of halibut from Newport Bank taken to 
Seattle in 1914 was so small compared with the total receipts, that 
the average catches based on these data are sufficiently accurate for 
the purposes of this report. 

In August, 1914, the average schooner trip (inclusive of mushy 
fish) from Oregon was 42,800 pounds, 3,000 pounds less than the 
average schooner fare landed at Seattle during the same month. 
Compared with the average trip for the same month of the previous 
year, the Oregon catch was about 100 pounds greater 

In September the average trip from Newport Bank exceeded by 
over 15,000 pounds the average of all schooner trips landed in Seattle 
in September in either year. The average catch of sound fish alone 
from off Newport during this month compares favorably with the 
average Seattle fare including mushy fish, being 34,667 as against 
38,343 pounds at Seattle in 1914 and 38,657 pounds in 1913. The 
Seattle averages are based on 38 trips in 1913 and 70 in 1914; whereas 
the Newport data include but 6 trips. 

To all appearances, within the fishing area off Newport, halibut 
are as plentiful, at least in August and especially in September, as 
-on the various northern banks fished by the Seattle schooners. It 
may be said that with the great number of northward trips there is 
greater possibility for making poor ones; but a few of these would 
not materially reduce the Seattle average, based on so many trips, 
whereas a few from Newport would have reduced that average to an 
insignificant quantity. : 

Relative to the time taken in making trips off Newport, in August 
the Decorah (4 dories) caught fish at the rate of 10,000 to 11,000 
pounds a day; during the early part of the same month the Daisy 
(3 dories) secured a trip of about 40,000 pounds in a little over three 
days; later the America (4 dories) arrived off Newport August 14 
and returned to Seattle August 21 with 57,000 pounds, taking 13,000 
pounds on her best day; and the Alaska (8 dories), beginning to fish 


a The Alaska landings are practically all from the various well-known Alaskan fishing banks, thougha 
number of the smaller fares are still obtained off Cape Flattery. 
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off Newport on August 17, took a fare of shightly over 80,000 pounds 
into Seattle on August 24. 

Though doubtless the entire Seattle fleet could clean out the New- 
port grounds in one or two trips, there is every indication that 1t will 
easily yield twice to three times the number of trips made thereon 
during July, August, and September, and possibly as early as May and 
June there may be a good run on certain spots indicated on the edge 
of Heceta Bank. 

Regarding the percentage of mushy fish taken off Newport as com- 
pared with catches made in Alaskan waters, there are very few figures 
available. Of the four Newport trips made in August for which we 
have complete data, from 23 to 31 per cent, and in one fare of 57,000 
pounds 43 per cent, were mushy. In September, taking all of the 
returns into consideration, about 37 per cent of the fish were mushy. 
Of Alaskan trips, but two of which can be cited here, both from the 
Portlock Bank, one in September of 50,000 pounds, and the other 
in October of 240,000 pounds, of which 40 and 29 per cent, respect- 
ively, were mushy. 

These fish, called at times milk halibut, have been variously de- 
scribed. The fishermen say that when cut the flesh is so soft that it 
can be shaken away from the skin and bones, a condition that does 
not make itself apparent until after the fish has been packed in ice 
for several days or more. Mr. A. B. Alexander, of the Bureau of 
Fisheries, says that when mushy fish are cut they exhibit sac-like 
bodies in the muscular tissue varying in size from that of a marble 
to a walnut, of the consistency of hard fat, and which, when rup- 
tured, exuded a whitish fluid of the consistency of condensed milk. 
Fish so affected are mushy to the touch, the flesh does not return to the 
original shape after being subjected to pressure, as from a finger end. 

Several theories as to the causes of this condition have been ad- 
vanced. One is that related to spawning, but the facts do not 
appear to support this idea. The suggestion that it is due to disease, 
or rather parasitism, seems more probable. Dr. Johan Hyjort gives 
the results of a study of the life history of a crustacean parasitic in 
the flesh of Molva abyssorum, commonly known as the ling in Europe, 
and of very common occurrence on halibut banks. About 3 per 
cent of the ling taken are infected with the parasite, which has a 
whitish or yellowish egg-shaped body about the size of a walnut (12 
by % inches) filled with a blackish fluid (digestion products) which, 
when the animal is cut, contaminates the flesh of the fish, rendering 
it unfit for sale. It is possible that the mushy halibut may have a 
similar causation, as Mr. Alexander speaks of the occurrence of hard, 
fatty lumps in their flesh. 

This matter might well be made a subject for research, as unfor- 
tunately no way of detecting the affected fish at the time of taking 
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has been discovered. Only after the fish have been in ice for several 
days, or upon cutting them, is the mushiness apparent, and for fish 
so cut there is at present no sale. 

Red rock-cod.—This fish, more properly called red rockfish, which 
is especially abundant on Heceta Bank, is common throughout the 
region surveyed and was taken practically at every set of the fishery 
gear. It is not marketed by the halibut vessels, but is taken by the 
local fishermen, it is found in the markets of Seattle and especially 
San Francisco, and from the latter place it is shipped to more or less 
distant interior points. It is excellent both as a pan fish and for 
chowder, and the demand for it should increase. 

Black cod.—As far as indications go, black cod can profitably be 
fished in the deep water just off the southern and western slopes of 
Heceta Bank. 

Flounders, sole, ete.—Of the smaller flatfishes, there seems to be 
an untold wealth throughout the greater part of the region surveyed. 
One needs but to refer to the records of the earlier Albatross investi- 
gation and to the returns of several of the fishing ventures, listed in 
the ‘Résumé of the history of the banks,” and the tabulation of 
the scallop trials in the present report to become convinced of their 
abundance. 

Dogfish.—Though not properly considered a commercial fish at. the 
present time, the question of the utilization of dogfish for fertilizer 
and other purposes renders notes regarding their occurrence and 
abundance of more than passing interest. 

From the results of the Albatross trials and the reports of the fisher- 
men, there seems to be a more or less defined spring and summer run. 
In the course of the various sets, dogfish were taken rather more fre- 
quently in April, May, and September than during the intervening 
months of July and August, although on one occasion in the latter 
month 28 were taken, the greatest number to one skate of gear. 

At practically all times the dogfish proved a great nuisance. The 
Idaho spoke of taking great numbers of them at every prospect in the 
spring of 1913. Capt. Tanner was also impressed by their abundance 
in 1888. 

Whales—At Grays Harbor the American Pacific Whaling Co. 
operates the only shore whaling station located on the coast, con- 
ducting operations between Cape Lookout and Cape Flattery. In 
1912, 261 whales were taken and in 1913, 211, of which 6 were sperm 
whales. During the last Albatross trip, August 27 to September 10, 
one or more whales were sighted each day, and on August 29, a school 
of about 10 humpbacks was seen, the largest of which had a spread 
of about 30 feet between the tips of the flukes. Another small 
school was noted on September 5. 


26 SURVEY OF FISHING GROUNDS, 1914. 


Scallops.—From time to time the taking of scallops off Newport 
has been reported, and in connection with the present investigation 
trials were made for them as opportunity presented. The first evi- 
dence of their occurrence obtained by the Albatross was at set YI, 
May 7, when several sea anemones attached to large scallop shells 
were brought up on the trawl line. As the weather was too foggy 
and threatening to warrant the towing of apparatus over the bottom 
in such close proximity to shore, the dredge was not used at the time, 
and it was not until July 20 that a scallop trial was made. At first 
an improvised dredge with a galvanized iron (chicken) wire bag, and 
later a light oyster dredge with a similar bag, was employed, the 
opening in each having an effective width of 3 feet. 

During three days in the latter part of July, while working out of 
Newport, eight tows of varying duration were made with the oyster 
dredge, yielding but three living scallops, 3, 6, and 7 inches, respect- 
ively, in diameter. During one of the hauls a living scallop 6 inches 
in diameter was picked up on a hand line which was dragging over 
the bottom. The evidence of the occurrence of scallops thus ob- 
tained was, though positive, very scanty, and five hauls made in 
this vicinity by the Albatross with the oyster dredge and a 9-foot 
Agassiz beam trawl were wholly unproductive. Though failures so 
far as scallops were concerned, these hauls demonstrated a great 
abundance of flounders and soles. In four of them, of between 15 
and 20 minutes duration each, over 300 small flatfish were taken all 
told, of which 187 were sand dabs (Citharichthys sordidus). These 
hauls confirm the results of the early fishing ventures off the Oregon 
coast and are indicative of an abundance of the species listed in the 
summary of the scallop trials, table 1. 

As mentioned above at set vi, May 7, off Cascade Head, several 
dead scallop shells were brought up on the halibut trawl. Four tows 
were made in this vicinity on September 3. In the first (v1) 50 
living scallops were caught, 30 ranging from 44 to 6 inches, the 
remainder from 2} to 4 inches. The second haul (x11), 2 miles 
farther inshore, yielded 3 small living scallops. At the third (xr), 
about a mile to the southeast of the first, no scallops were caught, and 
at the fourth (xim1), about a mile north of the first, 15 living 
scallops, 2 large and 13 small, were taken. 

The results point to the existence of a scallop bed extending over 
at least 2 square miles. When considered with the few scattered 
individuals picked up off Newport and several specimens in the 
National Museum labeled as having come from the Siuslaw River, 
Oreg., they indicate that a more detailed search than it was possible 
to make in connection with this halibut investigation will reveal one 
if not several scallop beds of sufficient extent to warrant establishing 
along the Oregon coast a fishery similar to that for the giant scallop 
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off the coast of Maine. The depth of water, 50 to 60 fathoms, is 
greater than on the Maine beds; but the use of small gasoline winches 
make the depth of less moment than when the dredges were wound 
in by hand. Scallops to a certain extent are migratory, which must 
be taken into consideration by anyone contemplating undertaking 
a market fishery. A possible lack of a wide demand on the west 
coast is also a factor requiring careful investigation, notwithstanding 
that scallops are quoted in Seattle markets at a price at times as high 
as $3 a gallon. 

The living adult scallops taken during the investigation averaged 
four to the pound, shell included. The eyes or muscles, which are 
the edible portion, were from 1 to 14 inches in diameter and about 
4 inch thick, and weighed, fresh, approximately 16 to the pound. All 
told, 17 hauls were made for scallops, the data for which are set forth 


in table 1.2% 
SUMMARY. 


The investigation developed the existence of a nice run of halibut 
during a period of at least two months, on a bank having an area of 
approximately 250 square miles, off Newport, Oreg. The run 
attained its maximum in August and September, but fish were 
present in June and July. A profitable fishery probably could be 
conducted at that time, and at certain places might possibly be 
engaged in as early as the latter part of April. Irrespective of the 
abundance of fish, however, the weather conditions and lack of shelter 
will restrict fishing to the period from April to September. In 1914 
this run yielded commercial catches totaling over 850,000 pounds of 
halibut in 21 trips, for which $23,646.25 was received by the fisher- 
men. Average trips of 40,000 pounds were caught in four days or 
less, the fish averaging 27 pounds in weight. 

Mushy fish occur to the extent of 30 to 40 per cent of the total 
catch, but in view of certain returns from Alaska during the same 
year (1914), this proportion does not seem greater than on other 
Pacific coast grounds. 

Halibut may be expected in limited quantities off Coos Bay, on a 
considerably smaller and less developed patch of bottom, and possibly 
off Grays Harbor at some season of the year, as a good piece of bottom 
was located in that vicinity, although not a halibut was caught 
thereon. With respect to halibut and halibut bottom, the section 
of the coast lying off Tillamook seems to be the least favorable. 


a For a detailed account of scallops and scallop fisheries see: 

Smith, Hugh M.: The giant scallop fishery of Maine. Bulletin U. S. Fish Commission, vol. rx, 1889, 
p. 313-335. 

Belding, David L.: A report upon the scallop fishery of Massachusetts. Published as a special report by 
the Commonwealth of Massachusetts, 1910, 150 pages. 

Both papers are well illustrated, a chart accompanying the former. 
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On the other hand, throughout practically the entire reach of the 
Oregon coast, there seems to be an abundance of the smaller flatfishes, 
some of which are food fishes of great excellence.. The red rock-cod 
and doubtless black cod occur in great abundance. Dogfishes are so 
numerous at times as to be a nuisance. 

Scallops apparently are to be found over a wide range of territory 
and in some places probably form beds thickly enough populated to 
warrant fishing, though the depth in which they he may militate 
against taking them commercially. 

In conclusion, the harbor and market facilities, bait supplies, 
transportation, and cold storage are perhaps too limited and uncertain 
to enable any of the Oregon coast ports to become fishing centers of 
any great consequence under present conditions. The limitation of 
the fishing season by weather conditions is possibly the greatest 
handicap in competition with Seattle and its proximity to the vast, 
year-round Alaska fishery resources. No doubt the Newport Bank 
will provide a valuable addition to the available supply of halibut, 
and the greater part of the Oregon coastal region will furnish a future 
source of supply of flounders, sole, black cod, and red rockfish, which 
at present find but a limited market, if any. 


5} Urrctt lie Lae towed a OO Care wae ain bi ft tee 
S one ‘g] . CD (ibs aonb eper.ityT) 
boa et ta ae a tes ei vt 1 ey)” 

jabisvs leva pe civar’ Wal yates) a. mat) 

ih 4 a eet : af , 4 vee} = 
eee taloweb wale dan 


if 


i) ey ‘fs wr gh 


aes sleweees 


meee’ 


i BAIS! | 06K! BLE OF 1 PAP! SL 2eHO ( 
We Ee wu \ ik prunes .. 


ooh 
| aa ec SO ae Node ee Oipras. Ak ey ay elagty 6G nr boasted ry 
ies . | PAR y ocotish ibpeerary IY HITE ro! 
: | iat hergepssuee % eo 4 Baswoboyre (uu Aey 2rue 


mh Fees iy: = . 

years etwas! oy Reece (rim 
iy sophie F e pong pies: | qoepep' Gy pr yous: 
‘ ob on pruy fae: p Pw)ipue ¢ Lod LOG REN 


: f 
. ae fy Deriird pH” yr eMOLEe 
SPAT BING J LOUK suymoen (eRay on por] [iiee? Dp wor 


7 
é 
} 
DS DR Sed. oy Pier fs 
¥ ; 4 ma bee t 5 er) eo 
> be | marestyyge” 
+ Bette ne testes conttfansee| og | 
{ | .) ee 
‘i lo | 
hi 
. 


( ' 
ee ee ee eo) ee - 


5) BION tay sage ae nu si [pres Qy faves: 9 lew . 
4 PD iley (ae si : wae : | 
- | 1 
7 t | Sipe’ Ssir yyy “LbLunpNe rey > 42 pour ’ 
; obs 7a 39 Sty go Yes" JOM: Py [pe'* Ge FO": 21 pe ay Ta": ; \ 
rus... bag. gl i boutons 4 Ril og He LESED 131 cone ~ re mn 


TO spe" 1 YT OHM: | [ps Se wit 55 PY" FOR : 
STR aes aaa]: F481 Pa"' ye yo PoE! eet stg r" fours’ 
¥ 


ary 
: w ee ( 4 ) PON penkeq #oj- jWeF ite eeeshidg J * Lake 
; | df '} Mie oer 4 | 
: reyes fet des Shaleo bat | 
7 a ! : | . 3anagpasse* 
Birt cgeisncsse penny t aos eG ta ‘mt Me ie eh for pou: Oe (aay: ) Ponti pye’ 
q ie a by : ? + | «i ; ; 
/ Ta Ps ; 
} 5 ar | } ata a 
. a ) Ou phan 3 mexyl" 


porpp, oq Bef } ocfobie — yotypey" ons 90 pire nin 

i wperye carobonyy (sin A-Le keg Sp 0LarRtr) 
Fi ost t MErIeUk Ot mens: YoomuNE’ qeeg Maq~ob 
4 4 wep HOTA HOG, ERAROR GUE Sa [pe"’ oO Th jv. 


Az | 
ae | 
7 a 
ie & Hig a , ee 72 jp’ 45 yo — CHEW’ ND FE" Jose 4D Bar’ 
ea 
' 
i 
| 


g ROL) ppe’’'53 eer yoshi Criyene coy’ 14 pee Bee” 1oWk? 


ee. 
a 
- 
a See ee 
~* 
é af 
2 


~ Rares a Prec Be Pie aug” Bop’ 7 blae 336g sourpey (4° bru: 
! | ck ong 1 pink ong" 7 100%. BEIVOU CIRC OD YirIKy ‘n 
' . . ; tae yo LMOSS(PS "Sat Ta poe” eeopo’ \ipe”’ eID" yon 
va | bie seus} me ae maeeg Crise we ote 14.408 
Q Te Soaks RR boos ake preg 1m 331" 
RS ee ee ang peg 3) unt i es, 
tee A) eat | Dr ee a © 2ySO] Bog eR ougtytegy REO END 0 1! ipa" COPE COT 
We a | | Hh asd Reh CRMOPGH fo) 
Cocaine ED ida’ Winey Cte soe ms Wena rer marqiayrony pa spe” ad york? yay punadys rerngegrs 
the H 8 ‘J 4 [2-3 aiiet es ; nougwen he a bi 
i H fe" POW oetar ees” 107) OL T(WO' Oo FL 
© eee Blain Ss i uON “ee i Biacrobontne dan gy snk ime L 
| =f } 1 sg! ne wie, Cole 
, eaten 


A eT 


} i y i i We. ; ' 
car | —T at ee ew Wie bales | tee Bil be 


t un “ x 14 beqtitted, 7 epedt. 7 gintny bhe 
mm 4 % dorOuh larriamhen, a 
: + i ,, fed wets, | aeret, 1 be zai “fal 
-_ ] » & 7} ‘ a 
“By oh me Ja noe pee ny A 4 i 
: ' | 24 "ine 1 aoe ™ ’ 3 
Pt ee po H 7 / ‘A | hy | t ohweer o@ EPPS ot 00s We oy 7 EF 
% : f bee od "i Ayubus litte whelle by endl 
; 7 iy. I : nvwbe b Marta, cereal! prety’ i 
nl wae ident Bahieet era. vale: 
: ; i} es : ‘ 
— 3 ie opens ——- oe Le RS ‘ it<—— Dg ery on erences ney 
4 i ” as | 15 at 4 mit Ff Tapksiiies a8 AS i 


evn a 1 yomranoer yer" } a: ot *~ Wade wiker (rrules), 1 yews, | dred nots iy 
i 4 i oa 
| i leat te { lm ' yew See of), 1 arian ; : 
j j 
{ : 


] : | U te addy" 
Bey Pew, Pera: @, sea, ( : ob : 
"1 


Heceta Bank (Heceta 
S ery gh, a 


NE. by E,, distant 31 
OPERATIONS CONDUCTED OUT OF 
NEWPO! 


xin 
W 


q 
ERT) | id etercvetceacexsacssestcsras-e--] Sulyi<aL 
PRON Dds eee 2<-caeaten-ssea==2-<=2--2) JO" 
XVUL D0 wer yestevenceh=nuasenacsn-ahea| July 25 
Dd OS Dir Ne pipes (epmsgcataly exindh July 27 
bo. Do. July 28 


XXVIII | Off Coos Bay “Light bears Aug. 30 
| oe Rater jight bears . 
= 11 Cons Hie tant arte noern i 
: SSE} E~ distant 5.6 miles). 2 
XXxX1 | Of Heceta Head (Hecota Light bears |...do..... 
XXXII Hoek bank (iecata, Pitphel beara Sept 
7 NE. by E., distant 31.4 miles), : 


XXXIT | Heceta Bank (Heceta Light bears |...do..... 
Sport (Yaquina Light bears | Sept. 2 

Ror asian 20-7 males) ; 

da | Sept. 3 

Sept. 4 


XXXIV | Of 
XXXV 


XXXVII | Off Till: 


N 
Ones 


bears N. 
XXXVI | Of Tillamook ( Meares Li 
bears SE. } E., distant 9.4 miles). 
(Sillamook Light bears |...do..... 
N. by E.} E., distant 8.2 miles). 
: XXXVII | Off Gray’s Harbor (Cape Shoalwater | Sept. 5 


Light bears ESE. 4 E., distant 20.9 
i ahh oe 


THIRD ALBATROSS TRIP. 
i XXVIL| Off Coos Bay, (oat River Light | Aug. 20 


Fne bikS; fneG.. . 


Fre blk S......-.. 


mately as indi- | July 13 
| duly 14 


Becer  Beeaccecsicr 


RACY or) 
1}.-...do... 
1 }..-..do.. 


» Salt 
it herring. 


bersal barsscrer, «| 2] 3} Salmon........... 
2 2| Frozen herring... 
Shale, rky; crs 8; 2 2) Octopus, salt her- 
fe gy. ty 
Crs gy 8 I 2 Salmon, salt her- 
1 1 Bure parch sal- 
mon, salt her- 
ring. 
2 4| Surf perch, salt 
herring. 
1 2 Frozen herring 
1 Salmon. 
L 
1 = 
Fne gy S...-.-.-.| 2 : 
Shale, gran........ 2 
Fueigy §.-.--..--:' 2 
nse wnsrernss| 2 
ana ewscsecns 2 
Shale. in; fne 2 
b's mee ; 
rky, 2 
fhe ‘uk hee F 
« {ne G; 
hells, 
no gy 8...-...... 2 oT Peres (hss a Ooneed 
do.....- 2 »Y ieeee (hb err osececner| 
BaOOsyrsenesrasad 2 2)-.... OE fossnaasans|enaavr snes! 
38 | Fno G; ers G..... 4 “Eee (OR ar CeCrD ap|nesenaenas 


Bansecisad 1) Beer CY Ae 8 
16.0 6 2 rd PP 

che herr 2 bY peers pe ae 
1 1 1) | came 


B2 | nae sscececleeveneeece[areeesene.| 15 ],. 


31.2 13 1}. 
27.1 4 a 
BEE occa |bcaced 1 


RSPCA Hen} 1].--..-].--- 


Hay se en nha i, On 


aie alinerinasans 


Llive (6 in) salto taken with oyster 
2 other 15 and 30 mins, ¢ 
| ear 2red rockfish taken on hand lines: 


hy 3 ska ‘and 1 red ro taken on 
inne Sus 1 Eager ae 


1 Pycnopodia (many-rayed 
4 ee (many-rayed starfish). 
30 pennatuliis; 2 Pyenopodia (many-rayed starfish). 


.| 2 live (3 and 7 in.) scallops taken 
min, tow; 2 Tae tows, 40 and 45 ae Sune wrarereans 
cessful; 6 Pyeno) pnopod ie Bee 
cent tow W: 


Double-banked set. Soles, 18, 19, and 22 in. long; 1 starfish. 


Denble-benked! se One shark was “soup fin’ (Galeor- 
sinus oper) ban shark, 56 in. long. 


Double-banked set. 0: 
Pause afore: né shark was “soup fin’? (Galeo- 
Doublo-banked sot. 


Do. 
Double-banked set. Black cod averaged 16 1bs., 33-36 in. 


long; 1 basket (cup) s| 
Double-banked set. One silver salmon taken on gear, 


Feeree} 2) Double-banked set. 


Maen Double-banked set. Onearrow-toothed halibut 
para ed halibut (A theresthes 


ees 1 | Double-banked set. 


peered b-cte] 1 silver salmon take on gear: 3 anemones. 


a Abbreviations descriptive of the bottom: bik, black; brk, broken; crs, coarse; fno, fine; G, gravel; gn, green; gran, granular; gy, gray; hd, hard; M, mud; rky, rocky; 8, sand. 
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TasLe IITT.—Quanrtiry AND VALUE OF HALisButT CAUGHT BY COMMERCIAL FISHERMEN 
OFF THE Coast OF OrEGON, May 10 To SEPTEMBER 15, 1914. 


. Price 
‘ : : Sound Value Mushy Total 
Date. Vessel. Landed at— fish. per | received. ARES eatch. 
pound. 
Pounds. | Cents. Pounds. | Pounds. 

May 910) | Decorahi=2- 22. -2-- orvland=28-- 252. 4, 500 3 $135.00 | Unknown. 4,500 

2835/4 bss GOL sehe seteeee al Senet COG Se seansa 13, 700 4 548.00 | Unknown. 13, 700 

June) 6G) |2=2-- GIG) Boece sae see] Bose OW jsscoscscane 22,800 3 684.00 | Unknown. 22,800 

Soliy 267255. dot es. Sete salseees dGE vec 2 2. $42 32, 500 3h 1,056.25 | Unknown. 32,500 

| Daisy eee ae Newport.......2.- 19, 000 Bye 617.50 | Unknown. 19, 000 

Gy |enee dose tite Seattle’ soiree 30, 000 53 1,650. 00 5, 000 35, 000 

22 | Decorah 21, 000 4 840.00 | Unknown.|. — 21,000 

30 | Daisy 17,000 54 935. 00 | Unknown. 17, 000 

Aug. 10 | Decorah ; 14,000 34 455.00 | Unknown. 14,000 

12 | Daisy 27, 800 42} 1,320.50 12,000 39, 800 

21 | America 32, 000 3h 1,040. 00 25, 000 57, 000 

22 | Decorah 30, 000 3 900. 00 | Unknown. 30,000 

24 | Alaska 56, 000 32| 2,130.00 25, 000 81, 000 

25 | Daisy 27,000 4 1,080. 00 8, 000 35, 000 

Sept. 1} San Juan.... 60, 000 34 2, 100. 00 50, 000 110, 000 
5 | Athena 54,000 34 1,890. 00 27, 000 81,000 * 

7 | Senator 28, 000 3t 910. 00 15, 000 43, 000 

8 | Magnolia 30, 000 3h 975. 00 10, 000 40, 000 

11 | Panama 46, 000 3 1,380. 00 22, 000 68, 000 

15 | Omaney 40, 000 44 1,700. 00 10, 000 50, 000 

— | Daisy 13,000 10 1,300.00 26, 000 39, 000 

Motalu(2ictrips) Ssecctece esses eee case baeaeemee GIST SOON tenses 23,646. 25 235,000 853,300 


TaBLeE [V.—QvuantiTy oF HatrputT CauGHT (SCHOONERS ONLY) ON THE NEWPORT 
Bank, May To SEepreMBeER, 1914, AND THE AVERAGE CATCH PER TRIP Com- 
PARED WITH THE AVERAGE CATCH PER TRIP LANDED AT SEATTLE FROM ALL 
Banks IN 1913 AND 1914. 


Newport, 1914. Seattle. 
Average trip based 
Month. Average Total Average eee Pook d 
Number] Sound jtrip based « s a trip based mushy.) 
of trips. fish. on sound aac on total 
fish. an fish. 
mushy, 
1913 1914 
: Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pownds. 
2 18, 200 9, 100 (2) (G) ie |e ee ore ack 
1 22, 800 22,800 (a) (@)) lee eeeeeee (Ee ances 
Ajit ee nee See See eae 5 | 119,500 23, 900 (2) (Eire Sane Acaoellasreeceree 
MILES etree eae ans ceee ees ae 6 | 186,800 31,133 | @ 256,800 | @ 42,800 42,729 45,701 
NE DUCIMUD CI eee ees =e seeee i= 6 | 208,000 34,667 | 321,000 53, 500 38, 657 38, 343 


a Returns of mushy fish are incomplete in a number of instances, hence figure given is not sufficiently 
high. Averages and totals, owing tonumber of such omissions, have not been included in returns by months 
for May, June, and July. 

b Taken from the Pacific Fisherman. 


EXPLANATION OF CHARTS. 


The character of the bottom is indicated by stippling in. three 
colors, the significance of which is explained on the charts, but the 
following further explanation of the terms appears advisable. Shale 
is a siliceous (sandy) or calcareous (limey) hard pan, which occurs 
as honey-combed bowlders or easily crumbled rocks (designated in 
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this report as rocky) as a species of gravel (described as granular 
shale) and as a hard mud. Broken bottom consists of mixed 
materials, shale, gravel, sand, and mud, in patches of varying sizes 
and composition, but always rich in bottom-living organisms. 

The depths are indicated by curves drawn at 10-fathom intervals, 
but the soundings which have been made off this coast are not 
sufficiently numerous to permit more than approximate location of 
the lines in many Cases. 

The locations of the sets made during the survey are shown by 
Roman numerals (1 to xLu1), the center of the space covered by the 
numeral being the position of the set. Fishing trials made by the Jdaho 
and the Chicago prior to the investigation are shown by numbered 
rectangles and circles, respectively. 
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THE FISHES OF THE YELLOWSTONE N ATIONAL PARK 


By W. C. KENDALL 


Assistant, United States Bureau of Fisheries 
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THE FISHES OF THE YELLOWSTONE NATIONAL PARK. 


By W. C. KENDALL, 
Assistant, U. S. Bureau of Fisheries. 


INTRODUCTION. 


The natural fish fauna of the Yellowstone National Park consists of 
but a few species, owing to the facts that distribution must have 
occurred in recent geological times and that all of the streams leaving 
the lava beds do so by means of vertical waterfalls situated in deep 
canyons. Except in Yellowstone River and its tributaries, in Gibbon 
River, and in Lava Creek, no fishes have been found above these falls 
except where their presence may be accounted for by imperfect water- 
sheds separating these streams from others. 

The known species of natural occurrence in the park are longnose 
sucker, rosyside sucker, chub, silverside minnow, longnose dace, 
whitefish, cutthroat trout, grayling, and blob. Of these only the 
trout and grayling were recognized as game fishes, although the white- 
fish might justly be so considered. While these fishes were wonder- 
fully abundant in the waters inhabited by them, the annually increas- 
ing number of tourists, many of whom were anglers, made it desirable 
to stock some of the previously barren waters with game fishes. 

An examination of the park waters by Forbes in 1890¢ showed that 
many of these waters were well supplied with crustacean and insect 
food and were otherwise suited to certain species. Referring to the 
supposed obstacle to the spread of fish life in the park, Dr. Jordan 
said that the waters of the geysers and other calcareous and silicious 
springs appeared not to be objectionable to fishes. In Yellowstone 
Lake trout were found especially abundant about the overflow from 
the Lake Geyser Basin, where the hot water flowed for a time at the 
surface, and trout could be taken immediately under these currents. 
It was noted also that trout had been known to rise to a fly through 
the scalding hot surface current and that they lingered in the neigh- 
borhood of hot springs in the bottom of the lake. Dr. Jordan sug- 
gested that this was probably owing to the abundance of food in those 


a A preliminary report on the aquatic invertebrate fauna of the Yellowstone National Park, Wyo., and 
the Flathead region of Montana. By S. A. Forbes. Bulletin U.S. Fish Commission, vol. x1, for 
1891, p. 207-258, and pl. XXXVU-XLI. 1893. 
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warm waters, but the fact is evident that geyser water does not kill 
trout. Heart Lake was also mentioned where trout were found most 
plentiful about the mouth of warm Witch Creek and in Boiling River, 
which drains the Mammoth Hot Springs and flows into Gardiner River, 
where trout abounded about the mouth, and where the conventional 
trick of catching a trout in cold water and scalding in hot water is 
possible. 

The first fish-cultural distributions in the park waters were in 1889, 
when several species were transplanted and introduced. From that 
time to the present many fish of various species have been planted, 
according to available records, as follows: 


Native whitefish (Coregonus williamsoni).......---.--------- 12, 980 
Native, trout (Salmo yclarkii\ss3-e0:0e © - 35) 7: eee ees 9, 009, 968 
Rainbow, trout (Salmo wideus) [32-52-2262 eee =< ee ee 61, 390 
och Leven trout:(Salmo levenensis).=-.<.---.2---)-- = = 17, 195 
Idandlocked’ salmon: (Salmojsebago) 2-822. 2-=- a= 2eme t= ee 9, 000 
European brown trout (Salmo fario)........-.--------------- 9, 300 
Lake trout (Salvelinus namaycush)...2.222-22222 22%. 02 42, 025 
Eastern brook trout (Salvelinus fontinalis).....--.------------ 41, 650 
Largemouth black bass (Micropterus salmoides)...-.----------- 750 


PRINCIPAL FISHING IN THE PARK. 


Of the foregoing, the landlocked salmon and black bass have shown 
no evidence of their survival, but more or less of the others have be- 
come established and some of them abound even in waters previously 
uninhabited by fish. 

In many of the localities the fishing is reported to be excellent, not 
only for the introduced forms but for native trout, otherwise called 
blackspotted or cutthroat trout. Where whitefish and grayling 
naturally occur they are usually plentiful. 

The season does not begin much, if any, before July, by which time, 
according to one of the following authorities, ‘‘the plethora of water 
has disappeared and the streams flow swift, clear, and cold. At this 
season of the year trout fishing is at its best.” 

Information regarding the fishing in various localities may be found 
in the reports of the superintendent of the park, particularly that of 
1897, and the following publications: 

Fish in the National Park and tributaries of Snake River—propagation of whitefish. 
By J. E. Curtis. Bulletin U. 8. Fish Commission, vol. rv, for 1884, p. 335-336. 

A reconnoissance of the streams and lakes of the Yellowstone National Park, Wyo., 
in the interest of the United States Fish Commission. By David StarrJordan. Bulle- 
tin U. 8. Fish Commission, vol. 1x, for 1899, p. 41-63, with map and many plates. 

A reconnoissance of the streams and lakes of western Montana and northwestern 
Wyoming. By Barton W.Evermann. Bulletin U. S. Fish Commission, vol. xt, for 
1891, p. 3-60, with plates and maps. 

A woman’s trout fishing in Yellowstone Park. By Mary Trowbridge Townsend. 
Outing, vol. xxx, no. 2, May, 1897, p. 163-164. 
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Wyoming summer fishing and the Yellowstone Park. By Ralph E. Clark. Outing, 
vol. tu, no. 4, July, 1908, p. 508-511. 

Fly fishing in wonderland. By Klahowya (O. P. Barnes). 1910. 56 p. 

The following annotated up-to-date list of fishing localities is mainly 
derived from information kindly furnished by Col. L. M. Brett, United 
States Army, the present acting superintendent of the park, to which 
a few notes from the previously mentioned writers have been added: 


YELLOWSTONE LAKE. 


The lake abounds in native trout eager for the fly or other lure. 
There appears to be no other species in the lake, the landlocked salmon 
planted in 1908 and 1909 not having been seen since. Rainbow trout 
planted at the same time in some of the affluents have shown no 
evidence of establishment. 


YELLOWSTONE RIVER ABOVE THE FALLS. 


Native blackspotted trout are plentiful. Whitefish planted in 1889 
and in 1890 have not been reported. 
Cascade Creek.—Native trout are abundant. 


YELLOWSTONE RIVER AND BRANCHES BELOW THE FALLS. 


Native trout are plentiful and whitefish are native to the waters 
but seldom found higher up than Crevice Gulch. 

Tower OCreek.—The waters above the falls were barren previously to 
the planting of eastern brook, rainbow, and blackspotted trouts, and 
these have as yet shown no evidence of establishment. 

Geode Creek.—Rainbow trout planted in 1909. 

Blacktail Deer Creek.—Native trout are abundant and eastern brook 
trout were planted in 1912, 1913, and 1914. 


GARDINER RIVER AND BRANCHES. 


The main stream.—Loch Leven trout are found in abundance, prob- 
ably planted by mistake. Native trout and whitefish are common. 

East Fork or Lava Creek.—Blackspotted and eastern brook trouts 
were introduced and both are abundant. Rainbow trout were also 
introduced but are not much, if at all, in evidence. 

The main stream above the falls—This section of the river, together 
with its branches, the Obsidian, Indian, Panther, and Straight Creeks, 
also Grizzly Lake and Glen Creek, above the falls, were previously - 
barren waters in which eastern brook trout are now abundant. 


GIBBON RIVER ABOVE FALLS AND GREBE LAKE. 


Rainbow and eastern brook trouts are now abundant in these pre- 
viously barren waters. Blackspotted trout were planted in Grebe 
Lake in 1912, but the results are not yet known. 
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MADISON RIVER AND BRANCHES. 


Firehole River, Gibbon River below the Falls, Nez Perce Creck, Little 
Firehole River, ete—Native blackspotted trout, whitefish, and gray- 
ling are abundant, as are also Lock Leven and brown trouts. Eastern 
brook trout and rainbow trout are numerous in Gibbon River. Mr. 
Clark wrote: 

The junction of Yellowstone and Lamar Rivers is noted for fine fishing. If you find 
the waters high, swift, and roily, you will probably try your flies in vain. Put ona 
spinner or a little spoon and watch the fish rise to 1t, almost touch it, and then go away. 
They are after live bait and wont touch anything else. The grasshoppers are abundant; 


catch a few, bait your hook carefully, and let it float down with the current. <A large 
trout will rise to it, and if you are not very careful he will steal it from you. 


SHOSHONE LAKE AND CREEK; LEWIS LAKE. 


Lock Leven and lake trouts are abundant, and eastern brook trout 
abound in Shoshone Creek. Mr. Clark wrote that the Shoshone and 
Lewis Lakes region was probably the best fishing in the park: 

These two lakes and their outlet, Lewis River, are full of native trout and have been 
stocked with Mackinaw and Lock Leven trout, which are increasing in size and num- 
ber most successfully. These fish will not rise to the surface and take the fly as do the 
regular native trout, and it is necessary to go down into the water forthem. Inthe lakes 
you can catch them by trolling, if you can find the particular cove where they happen 
to be running. However, in spite of the uncertainty of the lake trolling, there is one 
place where you can troll with assurance of success, and that is in the canal between 
Shoshone and Lewis Lakes. This is a natural body of water with little or no current 
and not very wide. In Lewis River just below Lewis Falls, in the deep pools where the 
eddies are covered with foam, you are sure to find good fishing. 


Duck Lake (near Thumb of Yellowstone Lake).—Blackspotted trout 
are abundant, but landlocked salmon planted in 1908 have not since 
been observed 

MINOR WATERS. 


Pelican Creek.—Stocked with blackspotted trout from the Yellow- 
stone Lake hatchery. Mr. Clark says: 

One mile east of Yellowstone River outlet is Pelican Stream which rises in the cold 
snows of the mountains and empties its waters into the lake. Here you catch quanti- 
ties of uncontaminated trout, large, beautiful, fat, and gamy, as free from worms as the 
fresh cold waters they swim in are free from pollution. 

Clear Creek, Eleanor Lake, Middle, Crow, and Jones Creeks, and 
Sylvan Lake.—All of these are stocked with blackspotted trout from 
the hatchery. 

Small lake near Sepulchre Mountain.—Eastern brook trout were 
planted in 1912, but the results are as yet unknown. 

Swan Lake (connects with Glen Creek and upper Gardiner River).— 
The planted eastern brook trout seem to have left the lake for the 
small streams, as they have never been found in the lake. 
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Twin Lakes.—Whitefish were planted in 1899, but have never been 
heard of since. 

Beaver Lake (connects with Obsidian Creek).—Kastern brook trout 
are plentiful in the lake, but the rambow trout also planted there have 
never been heard of. 

De Lacy Lake.—The rainbow trout planted in 1895 have not been 
observed. 

Ice Lake (near Gardiner River).—Kastern brook trout planted here 
have never been reported. 

Ice Lake (between Fountain and Excelsior Geysers).—Blackspotted 
trout planted in 1905 have not been heard of. 

Upper Basin Lakes (in Firehole Basin).—Black bass planted in 1895 
never have been observed. 


FISHING RULES AND REGULATIONS. 


The following rules and regulations applicable to fishing in the park 
have been prescribed by the superintendent: 

Fishing with nets, seines, traps, or by the use of drugs or explosives, or in any other 
way than with hook and line, is prohibited. Fishing for purposes of merchandise or 
profit is forbidden. Fishing may be prohibited by order of the superintendent of the 
park in any of the waters of the park, or limited therein to any specified season of the 
year, until otherwise ordered by the Secretary of the Interior. 

All fish less than 8 inches in length should at once be returned to the water with 
the least damage possible to the fish. Fish that are to be retained must be at once 
killed by a blow on the back of the head or by thrusting a knife or other sharp instru- 
ment into the head. No person shall catch more than 20 fish in one day. 


PARASITES OF THE TROUT. 


It has long been known that in certain waters of the Yellowstone 
Park trout are infested with parasitic worms, while in other park 
waters they were free from this parasite. Yellowstone Lake fish 
appear to be the most seriously affected, and the fact of this para- 
sitism has been of no little concern to anglers, consumers of fish, 
and fish culturists in that region. 

This parasite is a tapeworm, to which the late Prof. Joseph Leidy, 
who first described the species, gave the name of Dibothrium cordiceps. 
In the larval stage this worm occurs in cysts among or on the viscera 
of the trout, free among the viscera, beneath the peritoneal lining 
of the abdominal cavity, or in the muscular tissue.@ 

It is only the larval or intermediate stage that occurs in the trout, 
the host of the adult appearing to be an entirely different animal, 
as is the case with all tapeworms. Briefly, its life cycle seems to be as 
follows: Starting with the egg in the water, it develops into a ciliated 


of Dibothrium cordiceps Leidy, a parasite infesting the trout of Yellowstone Lake. By Edwin Linton. 
Bulletin U. §. Fish Commission, vol. 1x, for 1899, p. 337-358, with plates. 
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embryo. This passes into the trout, where it becomes established 
and assumes the form commonly observed. The fish is eaten by 
the pelican, and in the intestinal tract of this bird the parasite attains 
its adult and reproductive stage, and its round of life is there com- 
pleted. The eggs pass from the bird into the water, and a new 
generation is begun. 

This parasitism of the trout is of much concern to the angler 
because the fish thus affected are likely to be lazy or inactive. To 
the consumer such fish are more or less objectionable, not only 
because they are ‘‘wormy,” for the worm is a “tapeworm” of 
proverbial aversion and dread, but because the fish are sometimes 
deteriorated in quality and flavor and considered unfit to eat. To 
the fish culturist, whose concern comprises both of the foregoing, 
there is the fear of spreading the infection to other waters. As the 
most seriously affected trout are found in the warmer waters, the 
angler can get some relief by fishing in cool waters. 

As an answer to the query of the consumer, it may be said that no 
known tapeworm for the adult of which man acts as host finds its 
intermediate host in fishes. Furthermore, as cooking destroys the 
vitality of the worm, there would be little or no danger from that 
source, besides which there is probably no edible fish that is not 
more or less affected with some kind of parasitic worms. 

However, it may dispel apprehension to state that similar tape- 
worms in some places are actually eaten as food and considered 
delicacies. In Italy a parasite of the European tench and other 
cyprinid fishes is sold in the markets under the name of maccarona 
piatti and eaten, usually under the mistaken notion that it is the 
roe of the fish. The same or a similar parasite is also eaten by 
many persons in Lyon where it goes by the appropriate and truthful 
name of ver blane (white worm). It is stated on good authority 
that in this country a choice portion of another fish not infrequently 
contains encysted parasitic worms which the consumer, not knowing 
its nature, selects as a delicate morsel. However, since these facts 
are not likely to completely remove a deep-seated prejudice or lead 
to a general demand for tapeworms on the menu of the park hotels, 
it would be desirable to be rid of these parasites or even to reduce 
the number. 

Several methods, more or less feasible, have been suggested. 
The most practical and at the same time the most desirable of these 
is the introduction of other fishes into Yellowstone waters to detract 
the attention of the native trout from itself as a food; for it is not 
improbable that the intensity of this parasitic infection of the Yellow- 
stone Lake trout is increased by cannibalism, since there are no other 
fishes for the large trout to eat. Also, these additional fishes not 
being subject to infection by this trout-pelican parasite, by affording 


FISHES OF THE YELLOWSTONE NATIONAL PARK. 9 


other fish than trout as food for the pelicans, would reduce the 
output of tapeworm eggs from that source. The fish best suited 
to that end is the chub (Leuciscus lineatus) and perhaps the silverside 
minnow (Leuciscus hydrophlox), both of which abound in Heart 
Lake and Witch Creek. 

Tapeworms would probably disappear from trout transferred to 
other waters where there are no pelicans, unless by chance some 
other fish-eating bird may be or might become a host for the adult. 


LIST OF THE FISHES. 


As has been indicated, 10 species of fishes are known to be native 
to the waters of the park, of which only 3 are reputed to be game 
fishes. However, 6 others, all game fishes, have been introduced and 
all but two of them have become acclimatized and afford good fishing. 

A brief discussion of each kind of native and introduced fish fol- 
lows, preceded by a key intended as an aid to the angler in the identi- 
fication of his catch. 

The key is arranged on the alternative plan and is to be used in the 
following manner: Trace the characters of the specimens with what 
is said under each succeeding letter, until there is a disagreement, or 
the name of the fish is reached. When a disparity occurs, go to the 
double of the letter under which it occurs, thence proceed as before 
until another disagreement or a name is found, and so on. [or 
example, take the brown trout, assuming that it is not recognized; 
compare it with statement A, with which it agrees; proceed to B, 
with which it does not agree, having fewer rays in the dorsal fin. 
Turn to BB, with which it agrees, and by the name in parenthesis 1t 
is found to belong to the Salmonide or salmon family. Then go to 6, 
with which it is found to disagree in having a large mouth and coarse 
teeth and more scales than stated. Turn, therefore, to bb, where an 
agreement and the subfamily to which it belongs are found. Pro- 
ceed regularly then to d, which is also found to agree. Continue to 
e, with which it does not agree, as it is not profusely blackspotted 
and has not 130 scales in lengthwise series. Turn to ee, with which 
it agrees. Proceed to g, with which it does not agree. Then turn 
to gg, with which it agrees in the number of scales and color descrip- 
tion, and the numbered name of the brown trout is reached. The 
number indicates its place in the annotated list of fishes which follows 
the key. 

If it is desired to ascertain the name of a specimen of fish without 
an adipose fin, which, of course, is found not to conform to the state- 
ment A, turn to AA and proceed as in the foregoing example. 

a The color description of each species as given can not always be relied upon to exactly fit a specimen 


in hand, owing to the great variability in this respect. However, there will always be more or less approach 
to the general color scheme as stated, which no other species will show. 
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ARTIFICIAL KEY TO THE FISHES. 


A. Adipose or gristly fin on back situated behind a soft, jointed-rayed dorsal fin. 
Salmonoid fishes. 

B. Anterior dorsal fin long and high, with 19 or 20, or more, fully developed rays. 
Graylings (Thymallide). 

a. Coloration: Back bluish gray with purplish reflections; sides and gill covers 
lighter, with purple and silvery reflections, beautifully iridescent; scales with 
pearly luster; belly pure white; a few V-shaped black spots between head 
and middle of dorsal fin but none posteriorly; two oblong, bluish black blotches 
in cleft between opercle and gill membrane rays (branchiostegals), more pro- 
nounced in the male; a line on upper border of belly from ventral to pectoral 
fins, dark and heavy in the male, very faint in the female. Dorsal fin edged 
with a red or rosy border; four to seven rows of red or rosy roundish spots, 
ocellated with white between the dorsal rays; dark blotches forming lines be- 
tween the rows of red spots. Ventral fins with three rose-colored, branching 
stripes along the rays, darker between. Pectoral and anal fins plain, with 


GEEKS DORGOES 2 <4 feria he eee en ae aie ese ae eee Montana grayling, 1. 
BB. Anterior dorsal fin short with not over 15 fully developed rays. Salmon family 
(Salmonide). 


b. Mouth small, teeth sparse, fine bristle-like or none; fewer than 100 fully de- 
veloped scales in a lengthwise series from the upper end of gill opening to 
base of tail. Whitefish (Coregonine),. 

c. Scales in longitudinal series 78 to 88; coloration, bluish or grayish olivaceous 
above, silvery on sides, whiter below; sometimes with dusky, or yellowish 
or brassy tinge; all fins usually tipped with black; tail and adipose fins 
bluish or olivaceous. No spots; young with parr marks. 

Native whitefish, 2. 
bb. Mouth large, teeth strong and sharp; scales comparatively small, more than 
100 in lengthwise series. Salmons, trouts, and chars (Salmonine). 
d. Scales in lengthwise series fewer than 200, body always more or less black 
spotted. (Salmo.) 
e. Scales more than 130 in lengthwise series; body profusely black spotted. 
jf. Scales in lengthwise series about 160 to 170; spots rather large, pro- 
fusely scattered and irregular, usually none on the belly; red 
blotches on the lower jaw and membrane between, always present. 
Extremely variable in coloration and form........-- Native trout, 3. 
Jf. Scales in lengthwise series about 135 to 145; profusely black spotted 
with only slight if any appearance of red on and between lower 
jaws. Coloration more or less variable but usually bluish or oli- 
vaceous above, sides silvery, everywhere profusely spotted, the 
spots extending on the sides of the belly and on the vertical fins; 
upper ray of pectoral spotted; spots on tail small, belly nearly plain; 
both males and females with more or less diffuse red or rosy lateral 
band and blotches; often much red on cheek and gill cover. 
Rainbow trout, 4. 
ee. Scales in lengthwise series fewer than 130. Not profusely black 
spotted; no rosy wash, band, or blotches along the side. 

g. Body comparatively slender, more or less silvery, with no ocel- 
lated red spots; black spots irregular in shape, the shape deter- 
mined by the number of scales occupied; sometimes cross, double- 
cross, or triple-cross shape. 

h. Scales in lengthwise series 118 to 130; in oblique cross series from 
lateral line to upper base of ventral fin 26 to 30. Upper part 
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bluish or greenish olive, sides silvery with a varying number 

of X-shaped or crescentic black spots; sides of head with 

roundish black spots; tip of pectoral blackish; anal and tail 

fins unspotted, varying much in coloration in different waters. 

Loch Leven trout, 5. 

hh. Scales in lengthwise series about 115 fully developed; 21 to 23 

in oblique series from lateral line to upper base of ventral. 

Color very variable but typically greenish olive on back, sil- 

very on sides; belly white; irregular black spots on back and 

sides; sometimes two rows on base of dorsal fin; none on tail; 

variable number, but usually three or four roundish black 

spots on gill cover. Young often with unocellated bright red 

spots along sides...............--..-..-Landlocked salmon, 6. 

gg. Body comparatively short and deep; scales in lengthwise series 

about 120, and about 30 in oblique series. Dark colored, olive 

or brownish, with numerous irregular black or dark brown spots 

above lateral fin below; usually ocellated red spots along side; 

orange or yellow margin on upper part of dorsal and anal and 

outer part of ventral. Light-colored young much resemble 

young landlocked salmon but distinguished by the red spots 

haying jplmishvareolas: 224-202 22 .<.-0:..<i5e <0 s00 5 Brown trout, 7. 

dd. Scales in longitudinal series usually 200 or more. No black spots what- 
ever. 

i. Scales in longitudinal series usually 200 or more (180-205); 
never any ocellated red spots on sides; no rivulations on 
back, dorsal fin, or tail. Tail always strongly forked. Colora- 
tion extremely variable, generally grayish or yellowish gray, 
profusely covered with round pale spots, sometimes almost 
white, again deep orange, usually pale yellow; yellowish 
spots on dorsal and partial dusky cross bars on upper and lower 
basal half of tail. Young sometimes with faint mottling on 
back slightly resembling the brook trout......- Lake trout, 8. 

wt. Scales in lengthwise series 215 to 230; red spots on sides always 
ocellated with bluish; back usually yellowish gray and 

always vermiculated or rivulated with dusky; dorsal and 
tail with wavy dusky bars and rivulations; pectorals, ventral, 
and anal reddish with white outer rays margined behind by 
a narrow black streak. Coloration highly variable with age, 
locality, and season.............-.-..Eastern brook trout, 9. 
AA. No adipose fin; one or two dorsal fins. 
a’. Dorsal fins more or less continuous, the anterior of spines or simple unjointed 
rays; the posterior of soft or jointed rays. 

b’. Anterior dorsal composed of strong sharp spines. General color, dark green 
above, sides and belly greenish; an irregular blackish stripe along the 
side from opercle to middle of base of tail, growing indistinct and disappear- 
ing with age; three oblique dark stripes across cheek and gill covers; some 
dark spots,above and below lateral line. Coloration somewhat variable 
andiqinekly.chanceablez.., . 22 -ereeay Reuse 6 teen Ee Black bass, 10. 

bb’. Anterior dorsal composed of weak flexible spines or simple rays; small curved 

hook at edge of gill cover. Coloration olivaceous, everywhere punctulate 
with dark spots, conspicuous on top of head, four or five dark blotches on 
back suggesting cross bars; dorsal, pectorals, and tail with wavy streaks and 
series of spots; anal and ventral white, or sometimes dusky......Blob, 11. 
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aa’. Dorsal fin single, the fully developed rays all soft and jointed. 
ce’. Mouth wholly inferior with thick papillose lips, especially the lower lip. 
d’. Scales in lengthwise series very small, reduced and crowded anteriorly, 
90 to 110. Snout long. Coloration dusky brown, sometimes with a 
broad red flush or irregular stripe.......-.-....--- Longnose sucker, 12. 
dd’, Scales in lengthwise series 70 to 72, not particularly reduced or crowded 
anteriorly. Snout not long. Coloration blackish above, males with 
more or less rosy flush or stripe in breeding season . . Rosyside sucker, 13. 
ce’. Mouth more or less terminal or oblique, sometimes slightly inferior, but lips 
never thick or papillose. 
e’. Mouth oblique. 

J’. Anal rays 8; scales in lengthwise series 55 to 63; mouth very oblique, 
lower jaw somewhat projecting. Coloration blackish, everywhere 
dark; scales much dotted and with dark edges; often forming lines 
along the rows of scales. Males without red..............Chub, 14. 

J’. Anal fin rays 10 to 13, usually 10 or 11; scales about 58, mouth 

oblique, short, jaws about equal. Coloration greenish silvery; 
the back dusky; a dark blue or blackish lateral band between two 
silvery stripes; the lateral band and below bright orange-red in 
the males, the red usually ceasing at front of anal; a bright silvery 
or golden crescent on chubs; a golden streak from snout above eye 
to gill opening. Very pale in alkaline waters. 

. Silverside minnow, 15. 

ee’. Mouth subinferior. 

g’. Upper jaw not protractile, the upper lip continuous with the skin 
of the forehead, muzzle long and projecting, color silvery, darker 
above; a dusky lateral shade most distinct in young, males largely 
TOSI Mae he vel nee agin hen tei tee ee ee ee Longnose dace, 16. 

gg’. Upper jaw protractile, i. e., the upper lip capable of being drawn 

out from the snout; muzzle not particularly long. - Color usually 
dark grayish above becoming paler below, a faint lateral band 
of dark extending through the eye and around snout. 

Dusky dace, 17. 


1. Montana Grayiine (Thymallus montanus). 


The Montana grayling originally existed only in tributaries of the 
Missouri River above Great Falls. 

In the park it occurs naturally in Madison and Gallatin Rivers and 
branches, Fan Creek, Grayling Creek, and the Firehole River below 
the falls. It is reported as very abundant at the junction of Firehole 
and Gibbon Rivers. It is said to ascend, in summer, as far as Fire- 
hole Falls and to be found in the Gallatin River in the northwestern 
part of the park. 

The Montana grayling is a most graceful and beautiful fish, of 
shapely proportions and exquisite coloration. The adult averages 
from 10 to 12 inches in length and from about 4 to 1 pound in weight. 

It prefers swift, clear, pure streams, with gravelly or sandy bottom. 
It is quite gregarious, lying in schools in the deeper pools, in plain 
sight, and not, like the trout, concealed under bushes and overhang- 
ing banks. In search of food, which consists principally of insects 
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and their larvee, it occasionally extends its range to streams strewn 
with bowlders and broken rocks. 

Unlike the native trout, the grayling will go long distances, if 
necessary, to find suitable spawning grounds. They spawn in April 
and May on gravelly shallows. In the north fork of the Madison 
River, where the water is comparatively warm, coming from the 
Firehole River in the Yellowstone Park, the grayling spawns a month 
earlier than in any other waters in Montana. 

In point of activity it even excels the native trout, when hooked 
breaking the water repeatedly in its effort to escape, which the trout 
seldom does. It takes the artificial fly eagerly, and if missed at the 
first cast will rise again and again from the depths of the pool, whereas 
the trout will seldom rise a second time without a rest. It will also 
take various baits, such as caddis-fly larvee, grasshoppers, and worms. 
Among the recommended flies are professor, Lord Baltimore, queen 


Fig. 1.—Montana grayling. 


of the water, grizzly king, Henshall, coachman, and various gauze- 
winged flies, with no. 10 and 12 hooks. 

As a food fish it is even better than the trout. Its flesh is firm and 
flaky, very white, and of delicate flavor. 


2. Native Wuireriso; Rocky Mountain Wurrerisu (Coregonus 
wulliamsoni). 


The Rocky Mountain whitefish occurs in all suitable waters on the 
west slope of the Rockies from Utah to British Columbia. A scarcely, 
if at all, distinguishable variety or subspecies bearing the name of 
Coregonus wiliamsont cismontanus is found in certain waters of the 
upper Missouri Basin. 

In some localities this fish is miscalled grayling,* with which it 
should not be confused, as it is a very different species; and there 
seems to be a local Yellowstone River name, the phonetic spelling of 
which is ‘‘sterlet’’ or ‘‘steret.”’ 


a Referring to the fishing in the canyon of Sunlight Creek, Clark Fork, Mr. Clark probably made this 
mistake in writing the following: “ You will probably first catch a scaly fish which looks like a long sucker. 
It is the Montana grayling and there are many down there.’’ 


14 FISHES OF THE YELLOWSTONE NATIONAL PARK. 


In the park it naturally occurs in the Yellowstone River below the 
falls as far up as Crevice Gulch, beyond which it is seldom found; 
also in Madison and Gallatin Rivers below the falls; and has been 
reported also from the junction of Firehole and Gibbon Rivers. 

Young whitefish, 2 to 5 inches long, from Montana, were planted 
in park waters as follows: In 1889, 2,000 were placed m Twin Lakes 
and 980 in Yellowstone River above the falls, and 10,000 more were 
planted in the latter place in 1890. It is considered doubtful if any 
of these have survived, owing to the number and size of voracious 
trout in the Yellowstone River and the mineral character and high 
temperature of Twin Lakes. 

This fish prefers clear, cold lakes and streams, where the usual 
length of adults is about a foot or so, although it is known to have 
attained a weight of 4 pounds. The cismontanus form is essentially 
a river fish rather than an inhabitant of lakes, and is most abundant 


Fig. 2.—Native whitefish; Rocky Mountain whitefish. 


in the eddies or deeper places of swift streams. It spawns in late fall 
or early winter. 

It is a slender graceful fish, readily taking the artificial fly like a 
grayling or trout, as well as natural baits, such as worms and insects, 
and even fresh meat. However, owing to the smallness of its mouth, 
the hook should be no larger than no. 10 or 12, and when hooked the 
fish requires careful ‘‘playing’”’ owing to the tenderness of the mouth 
parts. It is a game fighter. It ranks high as a panfish, for, when in 
condition, it is of surpassing sweetness and delicacy of flavor. 


3. Native Trout; Curruroat Trout; BLackspotreD Trout 
(Salmo clarki). 


(See Frontispiece.) 


In its numerous varietal, subspecific, or specific forms the cutthroat 
or blackspotted trout is of extensive distribution on the Pacific slope. 
In the park a form previously designated as Salmo lewisi is found 
naturally in both the upper Snake and upper Missouri Waters, hay- 
ing doubtless gained the latter from the Snake River by the way of 
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Two Ocean Pass, and it is not unlikely that an interchange of indi- 
viduals still takes place. 

Yellowstone Lake and Yellowstone River from its source to many 
miles beyond the park are inhabited by it. The abundance of trout 
above the falls is remarkable. 

Trout are known to naturally occur in the following park waters: 


Lower Yellowstone River. 
Sour Creek. 
Trout Creek. 
Alum Creek. 
Antelope Creek. 
Lamar River. 
Cold Creek. 
Willow Creek. 
Timothy Creek. 
Miller Creek. 
Calfee Creek. 
Cache Creek. 
Soda Butte, Pebble, and Amphi- 
theatre Creeks. 
Slough and Buffalo Creeks, Lake 
Abundance, etc. 
Hellroaring Creek. 
Blacktail Deer Creek. 
Gardiner River. 
Lava and Lupine Creeks. 
Yellowstone Lake. 
Beaverdam Creek. 
Rocky Creek. 
Trail Creek. 


Upper Yellowstone River—Continued. 
Bridger Lake and Creek. 
Falcon Creek. 
Thoroughfare Creek. 
Escarpment Creek. 

Cliff Creek. 
Lynx Creek. 
Phlox Creek. 
Mountain Creek. 
Badger Creek. 
Trappers Creek. 

Madison River. 

Canyon Creek. 
Cougar Creek. 
Maple Creek. 
Gneiss Creek, 

Snake River. 

Fox Creek. 

Crooked Creek. 

Sickle Creek. 

Pacifie Creek. 

Heart Lake and Heart River. 
Witch Creek. 
Beaver Creek. 


Chipmunk Creek. 

Riddle Lake and Solution Creek. 
Arnica Creek and Beach Lake. 
Columbine Creek. 

Clear Creek. 

Bear Creek. 

Pelican Creek. 

Upper Yellowstone River. 

Atlantic Creek, 

Jay Creek. 


Gibbon River has no trout above the falls. 
trout occur naturally below the falls. 


Surprise Creek. 

Basin Creek. 

Coulter, Harebell, and 
Creeks. 

Red Creek. 

Forest Creek. 

Falls River. 
Mountain Ash Creek. 
Bechler River. 


Wolverine 


In the Firehole River 


In the Gardiner River trout are abundant from the foot of the falls 


to its junction with the Yellowstone. 


above Osprey Falls. 


Trout have not been seen 


In Soda Butte Creek trout are numerous until obstructed by falls 


in the upper part. 


Hellroaring Creek is well stocked in the lower part. 
In Canyon Creek trout abound below the falls. 
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In Lupine Creek, notwithstanding the barrier offered by Undine 
Falls, it is stated on good authority that trout have been taken in 
Lava Creek above the falls. 

In Riddle Lake trout are numerous. 

Alum Creek is said to be one of the best trout streams in the park. 

Lake Abundance is reported to be full of trout. 

In Heart Lake and at the mouth of Witch Creek trout are numerous. 

The following are United States fish-cultural records of distribution 
of young native trout in park waters: 


1889, East Fork of Gardiner 1912, Natural Bridge Creek... 350, 000 

River above the falls. ....-. 968 | 1912; Second Creek. .:.....-: 300, 000 
1904 Duck Lake: w2)..c2eee 290, 000 | 1913, Boat House Creek....... 725, 000 
1904, Yellowstone Lake. ...-.. 22000R 93) Cul. Creeks. ees emeeeeee 400, 000 
190 Gicelbondasessssseeceeiee 47,000 | 1913, De Lacy Creek.......... 850, 000 
1908 Duck Walkers aesceeaere 7000 RGIS Ducks Walkie were aceheee ts 50, 000 
1908, Fisheries Creek.....---.- 225, 000 | 1913, Grebe Lake............- 300, 000 
1909 "Culp Check 2s Sec nema 1, 600, 000 | 1913, Hatchery Creek.......--. 460, 000 
1909, Fisheries Creek.......-- 890, 000 | 1913, Indian Creek.....-..... 100, 000 
TOMO Culb i Oreck so-so 400, 000 | 1913, Number Two Creek..... 400, 000 
1911, Fisheries Creek.....-.--- 75,000 | 1913, Soldier Creek.....-..... 300, 000 
1912, Boat House Creek....... 600,000 | 1914, Transportation Creek... 350, 000 
LON Culbsereek=s jens. eee eee 100, 000 


It appears that the plant of trout made in 1889 was obtained from 
Howard Creek, Idaho, in September and planted in Lava Creek above 
the falls which previously contained no trout according to the super- 
intendent of the park. However, it was subsequently ascertained 
that trout had possible access to this locality from Blacktail Deer 
Creek, which has no falls and was abundantly supplied with trout. 

It has been said that there seem to be two varieties of native 
trout in the park, the larger ones of the Yellowstone, with bright 
yellow bellies, and the smaller kind more silvery in appearance and 
exhibiting much greater activity and game qualities, of which Tower 

‘reek fish are examples. Also trout of Yellowstone Lake seem to 
differ from those of Heart and Henry Lakes in having more distinct 
and rather less numerous black spots. However, in this respect 
very much individual variation is shown. 

The size attained by trout in the park waters, as elsewhere, varies 
much with locality and conditions. Fish of over 4 pounds have 
been reported. 

This trout in some waters is a highly esteemed game fish and 
can be taken in all sorts of ways—spoon, phantom, natural bait, 
artificial flies, etc. Mary Trowbridge Townsend writes of it in the 
Firehole River: 

The father of the Pacific trout, the blackspotted ‘‘cutthroat’’ with the scarlet 
splotch on his lower jaw, was most in evidence, with long symmetrical body, grad- 
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uated black spots on his burnished sides. He is a brave, dashing fighter, often leap- 
ing salmon-like many times from the water before he can be brought to creel. We 
found him feeding on the open riffs or rising on the clear surface of some sunlit pool. 

Ralph E. Clark wrote (1. c.) that “the dark, silvergray trout of 
the West seem to favor flies more in harmony with their own 
coloring” and mentioned the gray hackle, brown hackle, coachman, 
grizzly king, Seth Green, black gnat, and white moth. 

It is an excellent food fish when fresh from cool waters. 


4. RatnBsow Trout (Salmo irideus). 


The rainbow trout has its geographical range in the mountain 
streams of the Coast Range and the west slopes of the Sierra Nevada 
Mountains, but the natural abode of the rainbow trout of fish- 
cultural fame is the McCloud River, Cal. In fish books this form 
is recognized as a subspecies and there bears the name of Salmo 
wideus shasta. It has been successfully introduced into many 


Fig. 4.—Rainbow trout. 


streams in different parts of the United States where it was not 
previously found. The following plants have been made in the 
Yellowstone Park: 


1889, Gibbon River (Grebe Lake 1908, Tributaries of Yellowstone 
above Virginia Cascade)......- 990 ADE Eto A eee oe ee eae 3, 700 
1896, De Lacey Lake, near Mam- US09  Gubbon River. ai. 5. 2-5 .'-') - 7, 000 
moth Hot Springs.......-2:.025 — | 1909, Grebe Lake...........:... 8, 500 
1906" Gibbon. River. -.-:....2.22 10,000 | 1909, Little Blacktail Creek...... 3, 000 
1908, East Fork of Gardiner River 200. pl910! Rock Wakes. 2: 922.2% s4.'. 10, 000 
1908, Gardiner River...........-- 10;'000:| 1910, Gibbon Rivers <..)- 2:22. 15, 000 


The size attained by the rainbow trout varies greatly and is de- 
pendent upon volume of water, temperature, food supply, ete. 
Under certain conditions it reaches an extraordinary size, but in 
the ordinary environment 6-pound or 8-pound fish are to be regarded 
as-large. In general it may be said that the fish does not overrun 
2 pounds. Its food is composed largely of insects. 
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In the McCloud River its spawning season is from February to 
May, but in the park it appears to spawn somewhat earlier. Many 
persons who have had experience in angling for rainbow trout say 
it is one of the best, and some pronounce it the very best, of the trouts. 
It often dashes from the water to meet the descending fly, and leaps 
repeatedly and madly when hooked. It has been said that it takes 
the fly so readily that there is no reason for resorting to other lures. 
However, its activity and habits, as in the case of most fishes, are 
modified more or less by its surrounding conditions. The same is 
true of its food qualities, which are ordinarily very good. 

Mary Trowbridge Townsend (1. ¢.) had the following to say rela- 
tive to her experience with the rainbow trout in Firehole River: 

The California rainbow trout proved true to his reputation, as absolutely eccentric 
and uncertain, sometimes greedily taking a fly and again refusing to be tempted 
by the most brilliant array of a carefully stocked book. During several days fishing 
we landed some small ones, none weighing over 2 pounds, although they are said. 


to have outstripped the other varieties in rapidity of growth, and tales were told of 
4-pounders landed by more favored anglers. 


This fish has been reported from the Gibbon River both above 
and below Virginia Cascades. Regarding this stream, the super- 
intendent’s report for 1897 shows that the fish planted above the 
cascades seemed to have come down over the falls, as but few were 
found above, while below the stream was well stocked to its junction 
with the Firehole. 

Grebe Lake, Blacktail Deer Creek, Madison, Firehole, and Little 
Firehole Rivers all contain rainbow trout. Referring to the last- 
named stream in 1897, the superintendent of the park wrote that 
several good specimens had been taken near its mouth, for which 
he could not account, as it seemed impossible for any fish to ascend 
the lower falls of the Little Firehole. 


5. Locu Leven Trout (Salmo levenensis). 


This trout originated in Loch Leven, the lake made famous by 
Scotit’s poem, ‘‘The Lady of the Lake.’”’ Typically it was peculiar to 
this loch, where it seldom if ever attained much over a pound in 
weight. . 

The claim has been made that it is merely an ontogenetic develop- 
ment of the common brown trout and that when transferred to other 
waters its progeny can not always be distinguished from the common 
brown trout. On the other hand, information derived from persons 
familiar with Loch Leven indicates that both this trout and the 
brown trout exist in the same lake and that in that body of water 
they can always be distinguished at whatever age or condition. 

It is not impossible that confusion has arisen by brown trout from 
that lake haying been propagated under the supposition that they 
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were Loch Leven trout. There are parallel mstances of such mis-. 
taken identity in this country in respect to other species, and so-called 
Loch Leven trout have been propagated for a long time in this 
country. In the early years the progeny of Loch Leven eggs could 
easily be distinguished from brown trout hatched at the same time, 
especially when they had attained a few inches in length. Recently, 
however, there is reason to suspect that many of the so-called Loch 
Leven plants have been brown trout. Be that as it may, trout 
under each name have been introduced into Yellowstone Park waters 
and there are records of both having been subsequently taken. 


Fig. 5.—Loch Leven trout. 


In describing the fishing in the Firehole River, Mary Trowbridge 
Townsend said: 

One other fish proved a complete surprise. He was of silvery gray color, covered 
with small black crescents. Some park fishermen called him a Norwegian trout, 
others the Loch Leven. Any country might be proud to claim him with his har- 
monious proportions, game fighting qualities, and endurance. 

This trout is naturally a lake fish and its peculiarities would sug- 
gest a peculiar environment. Whether it will develop and thrive in 
streams and retain its peculiarities is uncertain. As a game fish it 
is not excelled by any of its introduced congeners and as a food fish, 
in its native waters at least, it is unsurpassed in delicacy of flavor. 
The Loch Leven is primarily an insect feeder and preeminently an 
artificial-fly fish. 

It has been introduced into park waters as follows: 


isso Eirehole River, uppetcourses 5-220 242.2... 8-2-2 edn - 995 
SoU lees Walk Oo: -"/ieh Saeco ec iter le foo! ehtly AAR 3, 350 
eoUrorosmone Lake. c4..c.120's et eee ieee TS a aE 3, 350 
ods eirabitartes ot Hirehole Riversa. seh: - 4.528... 52 leh 9, 500 


Loch Leven trout have been reported from the following park 
waters, in some of which they are plentiful: Firehole, both above 
and below the cascades, Madison, Gibbon, and Gardiner Rivers, 
Heron Creek, north end of Shoshone Lake, Lewis Lake, ‘‘canal’’ 
between Shoshone and Lewis Lakes, and upper Snake River waters. 


9497 °—15——29 
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6. LANDLOCKED SaLtmon (Salmo sebago). 


In the United States this species originally was known from a 
few localities in Maine, but has been widely distributed by fish cul- 
ture. It has become acclimatized in many waters but in others 
seems not to have become established. 

The Sebago salmon requires cool water and plenty of food, which 
in its natural abode and in those waters where it has thrived best 
consists chiefly of smelts. 

The size attamed depends largely upon its food supply and per- 
haps upon the size of the lake in which it lives. The largest fish of 
this species have been taken from the largest lake, i. e., Sebago, 
where two fish of over 35 pounds each have been recorded, and many 
from 15 to 20 pounds have been taken by anglers. 


Fic. 6.—Landlocked salmon. 


It spawns in the fall, the height of the season in Maine being in the 
first part of November. Usually the fish ascends inlets or descends 
outlets for the purpose. 

Besides subsisting upon smelts and other kinds of small fishes, it 
eats quantities of insects at times. It is a highly esteemed game 
fish, and is accounted by many anglers the prince of game fishes. 
However, the game qualities are greatly affected by its environment, 
and the method of fishing has something to do with it. 

The usual method of angling for the Sebago salmon is by trolling 
with lures, which may be a smelt or other small silver fish, artificial 
minnow or phantom, various spinning contrivances, or artificial fly, 
and usually these are reinforced by a spoon as a supposed attraction. 
Whether in lake or stream, this salmon will often take the fly, but 
the stream salmon are by far the best fly fish. In fact in some locali- 
ties fly fishing is the only method employed. When taken by this 
method in a quick-water stream, the Sebago salmon is hard to beat 
as a game fish. 

Among the many taking flies, the silver doctor, grizzly king, Seth 
Green, Montreal, Jock Scot, brown hackle, and the like are con- 
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sidered by many to be the most effective. General favorites in the 
way of trolling lures are whitebait and blueback phantoms, although 
there are others more or less successful. 

This fish when properly prepared and cooked is most excellent as 
food. Baked salmon with sage dressing is highly recommended by 
those who have tried it. 

The only plants of landlocked salmon in the park appear to have 
been in 1909, when 2,000 were placed im Duck Lake and 7,000 in 
Yellowstone Lake. 

A Department of the Interior bulletin, ‘‘General Information 
Regarding the Yellowstone National Park,’’ issued in 1912, states 
that the salmon planted in the park apparently did not thrive, as 
they have never been heard of since they were planted. 


7. Brown Trout; Von Brnr Trout (Salmo fario). 


The brown trout is widely distributed in continental Europe and 
the British Isles, inhabiting lakes as well as streams, but it is the 


Fig. 7.—Brown trout; Von Behr trout. 


‘brook trout” of the European countries. Under favorable condi- 
tions it is known to grow to over 20 pounds, but as a true brook trout 
it seldom registers over one-half or 1 pound in weight. 

The brown trout thrives in clear, cold, rapid streams and at the 
mouth of streams tributary to lakes, having much the same habits 
as our eastern brook trout. It is by some regarded highly as a game 
fish, taking either bait or artificial fly. The best fly fishing is usually 
toward night. Asa game and food fish it is in its prime from May 
to September. Its flesh is very agreeable in flavor. Spawning begins 
in October. 

In 1890, 9,300 brown trout were planted in Nez Perce Creek. The 
brown trout has been caught in Nez Perce Creek, Madison, Gibbon, 
and Firehole Rivers, in the latter locality from its junction to the 
lower falls, or Keppler Cascade, and in the Little Firehole below 
Mystic Cascade and in Iron Creek. 
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Mary Trowbridge Townsend (1. c.) mentioned one from the Firehole 
River: 

A good 4-pounder, and unusual marking, large yellow spots encircled by black, 
with great brilliancy of iridescent color. * * * I took afterward several of the 


same variety, known in the park as the Von Behr trout, and which I have since found 
to be the same Salmo fario, the veritable trout of Izaak Walton. 


8. Lake Trout (Salvelinus namaycush). 


The lake trout, otherwise known as laker, lunge, togue, mackinaw . 
trout, etc., is of wide northern distribution. In British America it 
ranges from the Atlantic to the Pacific coasts and northward to the 
Arctic Ocean. In the United States it is found in many of the larger 
and deeper lakes in New England, New York, and in the Great Lakes 
Basin, and in a few localities in the Western States, as Montana and 
Idaho. It occurs also in Alaska. It has also been spread by fish- 
cultural operations into waters where it did not previously exist. 


Fic. 8.—Lake trout. 


The only plants of this fish in the Yellowstone Park seem to have been 
30,012 in Shoshone Lake and 12,013 in Lewis Lake in 1890. 

It is, as its name implies, a lake rather than a stream fish. In 
some waters it attains a very large size. Examples weighing over 
100 pounds have been reported from the Great Lakes, and in former 
years the average weight of the fish in the commercial fisheries of 
those waters was stated at 20 to 30 pounds. At this time, however, 
10 to 15 pounds can be considered large. 

Its large size affords its chief attraction as a game fish, for it is 
not ordinarily a very active fighter, although a powerful antagonist. 
It is usually caught by deep trolling, but is sometimes found at the 
surface and is occasionally taken on an artificial fly. Opinions differ 
regarding its table qualities, and, as with most fishes, much depends 
upon how it is prepared and cooked. It is a very oily fish and often 
of an unpleasant, strong, oily flavor. This may be obviated, how- 
ever, by removing the skin before the fish is cooked. The best 
method of cooking it is by boiling, serving with mayonnaise dressing 
or egg sauce. | 
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The lake trout has become established at least in Shoshone Lake, 
from which in 1914 Dr. H. M. Smith saw brought in by an angler one 
of 14 pounds and several smaller ones. In his report for 1897 the 
acting superimtendent of the park wrote that he had never heard of 
any fish being taken from Shoshone or Lewis Lakes, although he had 
seen fishes apparently of 3 or 4 pounds weight in Shoshone Lake, 
and the skeleton of a fish that would perhaps have weighed 10 pounds 
was found on the shore of the same lake. Some soldiers reported 
having seen schools of trout 2 feet long near the mouth of De Lacey 
Creek in Shoshone Lake. 

These are quite possibly lake trout, although Loch Levens had 
been planted in the same waters. However, Mr. Clark (1. c.) wrote 
in 1908 that lake trout were plentiful in Shoshone Lake and Lewis 
Lake and River, and that they could be caught in the “‘canal” between 
Shoshone and Lewis Lakes as fast as one could throw in a trolling 
spoon, and he remarked that they were large and fat. 


9. Eastern Brook Trout; SPECKLED Trout (Salvelinus fontinalis). 


The natural western limit of this brook trout in the United States 
is northeastern Minnesota. It inhabits lakes as well as streams, and 


Fic. 9.—Eastern brook trout; speckled trout. 


varies in size according to locality. It does not flourish in tempera- 
ture of over 68° F., and about 50° F. is preferable. The largest 
trout of this species authentically recorded weighed some over 124 
pounds. In some lakes trout of 5 or 6 pounds are not uncommon, 
but such large fish are seldom found in streams unless the streams 
are tributary to fairly large lakes. In streams of moderate size 
trout of 1 or 2 pounds weight are to be considered large, and in most 
brooks a trout of one-half or three-fourths pound is an exception, 
at least in recent years. Its spawning season is in fall. 

The brook trout is one of the most noted and esteemed of American 
game fishes, but there must be something besides activity that makes 
it such a general favorite, as in that respect it is surpassed by several 
others. One appealing attribute is its beauty of coloration, and 
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another is its delicacy of flavor, which is hardly surpassed by any 
other fish. 

The brook trout may be taken by almost any method known to 
anglers. In open streams fly fishing is the method par excellence. 
In streams where overgrowth prevents fly casting, angleworms, grass- 
hoppers, or almost any bait will be taken when the trout is feed- 
ing. Everything will be disregarded when it is not feeding. The best 
flies to use in any body of water must be learned by experience, but 
the brown hackle is seldom a failure anywhere. Professor, queen of 
the water, Montreal, coachman, and many others are usually quite. 
successful. Gauze-winged flies will sometimes succeed when others 
fail. 

The best time to fish for this trout is in the morning and early 
evening. It lurks in eddies and pools and at the foot of rapids, or 
under overhanging banks, old stumps, or rocks. 

The plants of eastern brook trout by the Bureau of Fisheries have 
been made in park waters as follows: 


1889, Gardiner River....-.--.---- 4, 979.1907; Indian /Créek- 222.2222 Slee 34, 000 
1890, West Fork of Gardiner River 7,875 | 1907, Willow Creek...... os tains 63, 800 
1893, Shoshone Creek.......----- 4,500 | 1908, Indian Creek.....--- Py Se 27, 000 
1901, Willow and Glen Creeks. ---- 10;000"| 1908, Swan -Lake.._:_--2-. -2easee 9, 000 
1902. nGlentCreek\ S45. oer ft - 9,000 | 1908, Willow Creek............... 28, 000 
1902, Willow Creek........:.----- S000" 1909. Willow: Creelke=ss- sean 20, 000 
1902,Andiam Creek: 222222 -25e2 195000 DSTO Glen: Creek... cee eee 5, 000 
1603 Dower Creek. ..-2s2t2ccse 22 50008 S190 SelindianaiCreekese see see a .. 15,000 
1905, Gibbon River above Vir- 1910, Willow Creek........ 2.2... 20, 000 

prima (Cascades. 2.225 esc seecae 175000: | TOL tava Creeks 225 2 esse 5, 000 
1905), WillowiGreeki28 2. 22-25 fac 27-1000") 19135 Blacktail Creek = 2-22 s-22e5 22, 500 
1906 *Wallow:. Creek. =m... 25. 45, 000 


The brook trout now occurs in Obsidian, Indian, Panther, Winter, 
Straight, Glen, and Willow Creeks; Grizzly Lake; upper Gardiner River, 
Firehole River above Kepler Cascades and between its junction with 
the Gibbon and the lower falls; Gibbon and Madison Rivers, Virginia 
Meadows, streams along the road from Wylie Camp to Apollinaris 
Spring, Shoshone Creek and Beaver Lake. The report of the super- 
intendent of the park for 1897 calls attention to the fact that brook 
trout were very numerous in the Firehole River above Kepler Cas- 
cades, evidently having been planted there through mistake for Loch 
Leven trout, none of which had ever been observed. The same 
report stated that Shoshone Creek was literally alive with brook trout 
up to 14 pounds in weight. 


10. LargemMoutH Brack Bass ( Mcropterus salmoides). 


There were two introductions of black bass in park waters. In 1893 
Gibbon River received 250 and in 1896 ‘‘lakes in Yellowstone Na- 
tional Park’ are indefinitely mentioned as having received 500. 
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Which of the two kinds of black bass composed the first plant is not 
known, but the latter plant was composed of the largemouth form. 
According to the circular of information issued by the Department 
of the Interior in 1912, there is no indication that its introduction 
into park waters has been a success, as this fish has not since been 
reported. In the opinion of the Bureau of Fisheries, no further 
efforts should be made to establish the black bass in the park. This 
fish does not harmonize with trouts, and its predatory habits make it 
an unsafe species to introduce into these waters. 

The largemouth black bass is widely distributed in the east, from 
Canada and the Red River of the North southward to Florida, Texas, 


Fic. 10.—Largemouth Black Bass. 


and Mexico; it everywhere abounds, especially in bayous and other 
sluggish ave. 

In the north the maximum weight attained is about 8 pounds, and 
the average probably about 3 or 4 pounds, but in the south a much 
larger size is reached. It is a common market fish in many localities. 
The game qualities depend upon various factors, but in some parts 
of its range are of a high order. 


11. Bros (Cottus punctulatus). 


This little fresh-water sculpin abounds in some of the waters of the 
park. Itis stated to swarm in the grassy-bottom portions of Madison 
and Gibbon Rivers, also in Canyon Creek, and to be numerous in the 
Gibbon above the falls. It is also known from the Firehole below 
the falls. 

It is probably justly accused of being destructive to the eggs of 
other fishes, and appears to be of little use, unless possibly as ae for 
large trout. It can be taken with a small baited hook. 
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12. LonenosE Sucker (Catostomus catostomus). 


This sucker is of wide natural distribution in northern waters, its 
geographical range being from the Pacific to the Atlantic coasts and 
into the Arctic regions. 

[t attains a weight of several pounds. Its spawning time is in the 
spring and early summer, when the males have their anal fin profusely 
tuberculate and the side of the body with a broad red stripe more or 
less diffuse on the edges. It is not sought as a game fish but some- 
times takes a baited hook and fights fairly well. 

When taken from cool water and cooked at once it is a good-— 
flavored panfish, although somewhat bony. 

it is abundant in Yellowstone and Gardiner Rivers below the 
Osprey, Undine, and Rustic Falls, and reaches a length of 18 inches. 


13. Rosyswe Sucker (Catostomus ardens). 


This sucker is abundant in the Snake River Basin above Shoshone 
Falls, where it attains a length of 18 mches or more. It has been 
reported from Heart Lake and Witch Creek and is said to ascend 
the latter into very warm water. Like the longnose sucker, it 
spawns in spring or early summer. It will also take a baited hook, 
and is edible but not as palatable as the other sucker. 

In Heart Lake and Witch Creek the alimentary tract of the sucker 
is infested by parasitic worms, which, although offensive to the eye, 
do not render the fish harmful as food. Affected fish, however, are 
likely to be lean and unpalatable. 


14. Cuus (Leuciscus lineatus). 


This chub, known in the books as Utah Lake chub, is one of the 
most widely distributed of the genus and abounds in the Snake River 
Basin above Shoshone Falls; also in Yellowstone Lake and other 
places in the park. 

Chubs from cool water are not to be despised in game and food 
qualities. This species reaches a length of 12 or 15 inches or more 
and is said to be destructive to the eggs and young of trout. No 
worms have been found in the alimentary canal of this fish. It 
spawns in spring and early summer. 

Dr. Jordan says: ‘“‘Chubs ascend Witch Creek until they reach 
water fairly to be called hot, and the sucker is not far behind,” 
enduring a temperature of 88° F. 
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Fig. 11.—Blob. 


Fig. 12.—Longnose sucker 


Fig. 13.—Rosyside sucker. 


14.—Chub. 


. 


Fig 
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15. SmLVERSIDE Minnow (Leuciscus hydrophloz). 


This little fish is too small to be of much use for other than food 
or bait for trout, attaiming a length of only 3 to 5 inches. It occurs 
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Fig. 15.—Silverside minnow. 


in some of the Snake River sources in the park, particularly Heart 
Lake and Witch Creek. It spawns in the spring. 
16. LonanosE Dace (Rhinichthys dulcis). 


This little fish, attaimimg a maximum length of only about 5 
inches, is food for trout and useful as bait. It is found in Heart 
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Fic. 16.—Longnose dace. 
Lake and Witch Creek and also in Gardiner River below Osprey, 
Undine, and Rustic Falls. 
17. Dusky Dacr (Agosia nubila). 


The little dusky dace, seldom over 34 inches in length, is extremely 
abundant and widely distributed in the Columbia River Basin. In 


Fic. 17.—Dusky dace, 


the park it has been recorded from Heart Lake and Witch Creek. 
It is useful as food for larger fishes and as bait for trout. 


ALASKA FISHERIES AND FUR INDUSTRIES IN 1914 


By Warp T. BowER, Agent, and HENRY D. ALLER, Assistant 


Appendix IX to the Report of the U. S. Commissioner 
of Fisheries for 1934. 
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ALASKA FISHERIES AND FUR INDUSTRIES IN 1914. 


By Warp T. Bower, Agent, and Henry D. ALLER, Assistant. 


INTRODUCTION. 


The work of the Bureau of Fisheries in Alaska naturally divides 
itself into three branches: (a) The enforcement of the law and regu- 
lations for the protection of the fisheries proper and the operation of 
hatcheries, (6) the administration of the fur-seal fisheries, and (c) the 
minor fur- haan animal service. 

The activities pertaining to the first iiranch consist of the enforce- 
ment of the law and “pstari Orne for the protection of the fisheries, 
together with such jgnres ean stones of a scientific and economic nature 
as the limited personnel and funds will permit. In addition a sta- 
‘tistical review of the fisheries and methods is prepared each year. 
The operation of Government hatcheries and the supervision of 
private hatcheries constitute another phase of this branch of the 
service. 

The fur-seal service embraces (a) the administration of the Pribilof 
Islands Reservation, including the management of the fur-seal and 
the fox herds and the care of the native inhabitants; (6) the enforce- 
ment of the law for the protection of the American fur-seal herd 
elsewhere in Alaska and by extension to the Pacific Coast States; and 
(c) the selling of the fur-seal skins and fox skins taken annually upon 
the Pribilof Islands. 

The minor fur-bearing animal service consists in enforcing the law 
and regulations for the protection of the various fur-bearing animals 
in Alaska, which obligation was imposed upon the Department of 
Commerce by an act of Congress in 1910, with the collection of sta- 
tistics and other useful information pertaining to these animals and to 
the fur industry. 
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FISHERY INDUSTRIES. 


As in similar reports for previous years, the Territory of Alaska is 
here considered in the four coastal geographic sections generally 
recognized as follows: Southeast Alaska, embracing all that narrow 
strip of mainland and the numerous adjacent islands from Portland 
Canal northwestward to and including Yakutat Bay; central Alaska, 
the region on the Pacific from Yakutat Bay westward, including 
Prince William Sound, Cook Inlet, and Chignik; western Alaska, the 
shores of Bering Sea, tributary waters, and the islands in Bering Sea; 
and arctic Alaska, all that portion of Alaska facing on or tributary 
to the Arctic Ocean. 

Detailed reports and statistical tables dealing with the various 
fishery industries are presented herewith, and there are also given the 
important features of certain subjects which were the object of 
special investigation or inquiry. 


STREAMS CLOSED TO COMMERCIAL FISHING. 


One of the best methods of meeting a threatened decrease in the 
supply of salmon or other fishes is by closing streams or waters to 
commercial fishing, so that the natural spawning grounds will not 
be disturbed or encroached upon by fishermen. This means of 
conserving the rich fishery resources of Alaska has been adopted with 
success in a number of instances and is looked upon with favor by the 
fishing interests most vitally concerned, as limitations along this line 
are recognized as being essential at times to safeguard the industry. 

In pursuance of this policy there are now closed to commercial 
fishing by order of the Secretary of Commerce the following waters: 
Wood and Nushagak Rivers in western Alaska; in central Alaska all 
streams flowing into Cook Inlet, Eyak Lake, and a limitation on 
fishing in Eyak River; and in southeast Alaska, Anan Creek and 
Naha Stream. In addition, fishing limitations by authority of 
Executive order of the President apply to waters of the following: 
Afognak Reservation, Aleutian Islands Reservation, and Yes Bay 
and Stream. 

It is expected that in the near future a few additional waters will 
be set aside by order of the Secretary of Commerce as spawning 
grounds so as to permit salmon and other fishes to increase. 
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REMOVAL OF NATURAL OBSTRUCTIONS IN SALMON STREAMS. 


There are a number of good streams in Alaska which are so ob- 
structed by falls or other natural barriers that salmon coming in from 
the sea are often greatly impeded or actually stopped in their search 
for suitable spawning grounds. A little work has been done to 
improve these conditions, but in the coming season it is planned to 
take active steps to open a number of these streams by blasting out 
resting places or taking other action so that the fish may be able to 
ascend more easily. Work of this character can be best accomplished 
in the winter, when the flow of water is lightest. 


PATROL BOATS. 


In order to enforce the fisheries laws and regulations, a patrol of 
as adequate proportions as the Bureau’s facilities and resources would 
permit was maintained in those waters of Alaska where there seemed 
to be the greatest need for such work. This was chiefly in southeast 
Alaska, where competition is more keen and there is greater activity 
upon the part of fishermen. Also the restrictions of the weekly close 
season are applicable in this part of Alaska, and the extensive fishing 
grounds in the many channels and passages invite and necessitate a 
careful patrol to insure proper observance of the laws. 

The Bureau’s steamer Osprey (23 tons) was engaged in this and 
other work of a special nature throughout the season; in addition 
the power boats Lovera (7 tons) and Baranoff (17 tons) were chartered 
for patrol duty during approximately 60 days of the active fishing 
season. The Baranoff was operated chiefly from Wrangell and the 
Lovera was engaged more particularly in the Ketchikan district. The 
Santa Rita (8 tons) was also chartered for a few trips in the vicinity 
of Juneau, and a launch was hired for a short time, in Prince William 
Sound. The total cost of patrol work was about $5,000, including 
salaries, while approximately 10,000 miles were covered by patrol boats. 
There is much need of additional Government-owned patrol boats to 
cover the waters of Alaska properly. Under present conditions, some 
parts of Alaska can not be reached except through transportation 
courtesies extended on boats owned by the fishing interests. This 
is entirely wrong in principle, and should be remedied by appropria- 
tions which will enable the purchase of at least six patrol vessels; 
three for southeast, two for central, and one for western Alaska. 
Seaworthy boats of good size are required to withstand the heavy 
weather experienced frequently along the Alaska coast. There is 
too often a disposition upon the part of those who have not observed 
conditions to feel that a modest launch of 30 or 35 feet in length will 
be sufficient, at least for southeast Alaska, but to the experienced 
the need of boats at least 50 feet in length and well powered is rec- 
ognized. ‘The boats in central Alaska should be at least from 60 to 
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80 feet in length if efficient service is to be rendered. The cost of the 
six boats herein suggested will be at least $90,000, and this is only for 
most urgent requirements. If the Alaska fisheries patrol work is to 
be put on the efficient basis that obtains in British Columbia, for 
example, several additional vessels are necessary. 


VIOLATIONS OF LAWS AND REGULATIONS. 


One of the most important duties placed by Congress upon the 
Bureau in its work in Alaska is the enforcement of the fisheries 
laws and regulations. It may be said to the credit of the fisheries 
interests that careful observance of all requirements is the general 
rule, but at times there have occurred violations of a more or less 
serious nature, usually due to the acts of irresponsible employees. 
In the cases which have been handled this season, the Bureau has 
had the very helpful cooperation of the United States attorneys and 
marshals. 

In the course of the fisheries patrol carried on last summer in the 
Juneau region, it was found that quite a number of the fish traps 
inspected were operated in a status constituting a violation of the 
weekly closing feature of the law. These traps were so constructed 
as to make it impossible to comply fully with the requirement to 
lift or lowering 25 feet of the heart next to the pot, so as to per- 
mit the free and unobstructed passage of salmon and other fishes. 
In some instances traps were found to be taking fish, although sup- 
posed to be closed. Evidence obtained by agents of the Bureau was 
laid before the United States attorney and in the latter part of Au- 
gust the grand jury at Juneau returned 13 indictments involving 
57 counts against 7 companies. These cases were tried at Juneau in 
the fall of 1914, with the following results: Taku Canning & Cold 
Storage Co., 1 indictment for 4 counts, resulting in a verdict of 
guilty and a fine of $400; Thlinket Packing Co., 3 indictments for 15 
counts, the result being guilty; Tee Harbor Packing Co., 1 indictment 
involving 2 counts, guilty on 1 count, not guilty on the other; 
Glacier Fisheries Co., 2 indictments involving 7 counts, guilty on 
all counts; Pacific American Fisheries, 2 indictments involving 20 
counts, verdict not guilty; Astoria & Puget Sound Canning Co., 2 
indictments for 6 counts, verdict not guilty; and Alaska Pacific Fish- 
eries, 1 indictment for 3 counts, verdict guilty. 

A report was received at Juneau on June 23 that a fisherman by 
the name of Carlin had violated the fisheries law by fishing at Taku 
between 6 p. m. Saturday, June 6, and 6 a. m. Monday, June 8. An 
investigation developed the fact that Carlin had been using his gill 
net illegally. He appeared in the United States commissioner’s 
court at Juneau, where, owing to extenuating circumstances, a fine 
of but $10 and costs was imposed, with a warning that a second 
offense would not be dealt with so leniently. 
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At 6.15 p. m. Sunday, June 28, trap No. 2 of the Irving Packing 
Co. was found to be fishing. The watchman admitted that it was 
fishing and stated that he was under orders to keep it open. The 
Bureau’s agent returned the next day at 6.08 a. m. and again found 
the trap fishing. A complaint was filed before the United States 
commissioner at Craig against the manager of the company, G. C. 
Chapin, and the watchman, W. H. Moore. <A hearing was held at 
Karheen on the 30th, with the result that the watchman was dis- 
charged but placed under bond as a Government witness. Mr. Chapin 
was placed under $300 cash bail. 

An agent of the Bureau who arrived at the San Lorenzo Island 
trolling camp on June 28, 1914, found John Cline, a German, fishing 
in violation of the alien fishing act of June 14, 1906. He was taken 
before the United States commissioner at Craig, where he pleaded 
guilty and was fined $5. 

A complaint was made before the United States commissioner at 
Petersburg, charging Billey Grant and Seth Williams with having 
fished at Point Barrie Creek on the morning of July 20 in violation 
of the weekly closing law. The case was tried August 1, the de- 
fendants were found guilty, and were fined $50 each. 

At 5.10 a.m. on the morning of July 27, a trap of the Alaska Pack- 
ers Association was found fishing in violation of the weekly closing 
requirement. ‘The case was taken before the United States com- 
missioner at Ketchikan. ‘The defense was based on the claim that 
the trap had been closed for a period of 36 hours and that the offense 
was due to differences in time. After a protracted hearing the com- 
missioner dismissed the case, advising the defendants to keep better 
time. 

At 4 a.m. on the morning of August 3, trap No. 1 of the Hawk 
Fish Co. was found operating in violation of the closing law. A. E. 
L. Bell, superintendent of the company, and Andrew Rosnes, trap 
watchman, appeared at a hearing held at Juneau on August 4, a 
fine of $100 and costs was imposed on the company. 

At the special August, 1914, term of court held at Juneau the 
grand jury indicted the Pure Food Fish Co., Patrick Hamilton, Nick 
Bez, and John Pecar, for having set a purse seine within 100 yards 
outside the mouth of Karta River, a red-salmon stream, the mouth 
of the stream at that point being less than 500 feet in width. The 
case was brought to trial in the district court at Ketchikan in Decem- 
ber. During the course of the trial the court dismissed the charge 
against the Pure Food Fish Co. because of insufficient evidence. 
The three remaining defendants were found guilty and fined $25 
each. In charging the jury, the court defined the mouth of a stream 
emptying into a bay as being where the stream joins the water of the 
bay at low tide. 
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In July complaints were filed at Cordova against the Northwestern 
Fisheries Co. for (a) canning fish after they had been killed 48 hours, 
(b) seining within 100 yards of the mouth of a red-salmon stream less 
than 500 feet in width, (c) seining more than one-third the way 
across an estuary, (7) seiming less than 100 yards from a net already 
set, and (e) waste of fish. The company pleaded guilty to each of the 
five charges, and fines and costs amounting to $100 for each charge 
were imposed. 

This season 16 indictments were returned and filed in the district 
court at Valdez against the Northwestern Fisheries Co., Libby, 
MeNeill & Libby, the Alaska Packers Association, and the Fidalgo 
Island Packing Co., charging them with the wanton waste of salmon 
and other food fishes during the year in connection with the opera- 
tion of their canneries at Port Graham, Kenai, and Kasilof. The 
companies were cited to appear and answer the indictments in April, 
1915. 

On July 7 Henry Vestad and Charles Peterson were found fishing 
in Wood River, in violation of the Department’s order of December 
19, 1907, closing the stream to commercial fishing. A complaint 
was filed before the local United States commissioner and each was 
fined $1, they also paid costs amounting to $36.80. 

At the request of the Deputy Commissioner of Fisheries the case 
against the Alaska Pacific Fisheries and A. Carlson, owner and 
watchman, respectively, of a trap charged to have been fishing 
illegally at Yes Bay on Sunday, August 4, 1912, was dismissed. 

In some parts of interior Alaska but little or no thought is given 
the general fisheries laws and regulations for the Territory which are 
equally as applicable there as along the coast. Prospectors, espe- 
cially, are quite apt to set nets entirely across small streams for a 
few days in order to catch grayling. In the fall just before the 
freeze-up this is a common occurrence; the fish may then be frozen 
and kept all winter if necessary. Though this is not a particularly 
injurious practice, it is nevertheless contrary to law to thus set nets 
entirely across streams or other waters. Sometimes nets or fish 
wheels are placed near the mouth of a small stream to catch salmon. 
This is more often done by Indians. Such violations are due almost 
entirely to ignorance of the law, and those concerned willingly com- 
ply with the requirements when brought to their attention. 


TRAP VERSUS OTHER FORMS OF FISHING GEAR. 


There has been considerable unfavorable criticism in Alaska regard- 
ing the use of traps, for the alleged reason that they are depleting 
the salmon fisheries. This criticism appears very largely to be due 
to misapprehension, for, as a matter of fact, when traps are properly 
regulated and the operators observe the law with respect to closing 
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them for a period of 36 hours each week, there is little danger of their 
becoming aserious menace. Itis even deemed unnecessary that resort 
should be had to this weekly close period for some portions of Alaska. 

Traps have one desirable advantage over purse seines or gill nets. 
Fish taken in traps remain alive until they are removed, they are 
usually delivered at the canneries within a few hours afterwards; 
whereas, fish taken in purse seines are removed from the water imme- 
diately upon capture, and it not infrequently happens that two or 
three days elapse before the fish reach the canneries. Fish taken in 
gill nets are also frequently held for some time before being delivered 
at the canneries. 

Purse seines and gill nets may also be surreptitiously operated 
close to mouths of streams where the salmon assemble preparatory 
to ascending for spawning purposes. It is obvious that since traps 
are a fixed form of apparatus they can not be thus used. From this 
point of view purse seines and gill nets threaten the future supply 
of salmon in Alaska more than any other form of fishing gear. It is 
surprising to note that the average annual catch of salmon by purse 
seines during the last 10 years has been about 75,000 per seine, as 
against an average of about 90,000 per trap. Of course, some traps 
take several hundred thousand fish in a season, extending from the 
latter part of June until the middle of September. When one notes 
that most of the channels in which traps are located in Alaska are 
several miles in width and that trap leads average less than 1,500 
feet in length, it can readily be seen that the catch by this method is 
not apt to be, by any means, as great a proportion of the fish present 
as has been claimed by those opposed to traps. They are always 
located near the shore, and it is true that in some cases salmon seem 
to follow paths close inshore; but ordinarily they may be seen 
across the entire channels through which they come in from the 
sea, thus refuting the erroneous popular impression that traps are so 
serious a menace that their further use should be prohibited by leg- 
islation. The trap is a modern fishing appliance and is used in many 
parts of the country. It should not be legislated out of existence any 
more than seines or gill nets, but like these its use must be regulated 
properly. Traps are fixed and are thus easier for the inspectors to 
keep track of than seines, which are constantly on the move. 


OBSERVATIONS IN THE WOOD AND NUSHAGAK REGIONS. 


In the spring of 1914 one of the Bureau’s agents was sent to Nush- 
agak, and all advance arrangements were perfected, as heretofore, 
for conducting an investigation and taking a census of the salmon 
run in Wood River. It was contemplated that this work would be 
conducted along the same general line followed each season since its 
inception in 1908. Unfortunately, however, in the season of 1914, 
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the passage of the regular appropriation bill was so delayed that it 
was impossible to carry the work through. A continuance of the 
work is contemplated for at least two or three seasons longer; it 
is a matter of regret that there should have been a hiatus for the 
year 1914 in the series of observations, which it is hoped will be, 
eventually, of great value in regulating the salmon fishery. In brief, 
the chief feature of this work is to ascertain the number of breeding 
salmon required to reach the spawning grounds, each season, in order 
to maintain a constant supply of salmon in the region under con- 
sideration. If the factor of escape of breeding salmon can be estab- 
lished, it follows that all fish over and above this requirement can 
be used commercially without detriment to the future of the industry. 
The importance of determining these facts is readily apparent. 

At the beginning of the season the markers designating the mouths 
of Wood and Nushagak Rivers were reestablished, thus indicating to 
fishermen the waters of these streams closed to commercial fishing 
by the Department’s order of December 17, 1907. A patrol was 
maintained again this season to see that this order was observed. 
Two fishermen were apprehended within the prohibited waters and 
were fined. 

ALEUTIAN ISLANDS RESERVATION. 


By the provisions of Executive order of March 3, 1913, the Aleutian 
Islands Reservation, defined to include all islands of the Aleutian 
Chain, the Sannak Islands, and Unimak Island, was reserved and set 
apart for the conservation of native birds, reindeer, and fur-bearing 
animals, and for the development of the fisheries. Jurisdiction over 
the wild birds and game and the propagation of reindeer and fur- 
bearing animals was placed with the Department of Agriculture, 
while the fisheries, seals, sea otter, cetaceans, and other aquatic 
species were placed under the jurisdiction of the Department of 
Commerce. 

In conformance with the authority conferred by this order joint 
regulations for the administration of the reservation were promul- 
gated February 28, 1914, by the Secretary of Commerce and the 
Secretary of Agriculture as follows: 

1. In compliance with existing laws and to carry out the objects of the Executive 
order establishing the reservation, all matters relating to wild birds and game and 
the propagation of reindeer and fur-bearing animals will be under the- immediate 
jurisdiction of the Department of Agriculture; all matters pertaining specifically to 
the fisheries and all aquatic life, and to the killing of fur-bearing animals, will be under 
the immediate jurisdiction of the Department of Commerce; and all matters other 
than those specifically mentioned above will be under the joint jurisdiction of the 
Departments of Agriculture and Commerce. 

2. Persons residing within the limits of the reservation on March 3, 1913, will be 
permitted to continue to so reside, and to carry on any lawful business not interfering 
with the purposes of the reservation. 
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3. Residents of the reservation desiring to engage in commercial fishing, or the 
hunting, trapping, or propagation of fur-bearing animals or game animals, must first 
secure a permit to do so. 

4. Anyone desiring to enter the reservation for the purpose of fishing, hunting, 
trapping, or propagating fur-bearing animals or game animals, or engaging in com- 
mercial fishing, salmon canning, salmon salting, or otherwise curing or utilizing fish 
or other aquatic products, or for the purpose of engaging in any lawful business, must 
first obtain a permit to do so. 

5. Whenever, in the propagation of fur-bearing animals, it shall be found to be 
necessary to kill such of these animals as interfere with the work of the Department 
of Agriculture in this behalf, they may be killed under the supervision of said depart- 
ment, and no permit will be required therefor. 

6. Fishery permits.—Application for permission to engage in fishing or fishery opera- 
tions should give full information on the following points: Name and permanent 
address of the person or company desiring the permit; character of business proposed, 
whether fishing, canning, salting, or otherwise curing fish or other aquatic products; 
character and extent of proposed plant and its location; method and extent of the 
fishing proposed, place or places where fishing is to be carried on, and when active 
- operations are to begin. 

7. Trapping and hunting permits.—Applications for permission to engage in trap- 
ping, hunting, or propagating fur-bearing animals or game animals should give the 
name of the person desiring the permit and the island or islands on which it is pro- 
posed to operate. At present no permits will be issued for trapping or hunting fur- 
bearing animals except to natives of the reservation. 

8. Permits to ship live foxes from the reservation.—For the present no permits will be 
issued for capture and shipment of live foxes from the reservation, except domestic 
stock from established fox farms. 

9. Permits to enter the reservation for the purpose of engaging in any business will 
be granted only when the department concerned is convinced that by so doing the 
objects for which the reservation was established will not be endangered thereby. 

10. Collecting permits.—Permits to enter the reservation for the purpose of collecting 
birds, mammals, or other natural-history specimens for scientific purposes will be 
granted only to properly accredited representatives of the United States Government 
or agents of public museums. 

11. Reindeer and caribou.—The killing of reindeer and caribou on any of the islands 
of the reservation is hereby prohibited except under special permit. 


Several permits were granted during the year to individuals who 
were to engage in commercial fishery operations within the reservation. 
With the exception of one permit, it was provided that all work in con- 
nection with the taking of fish and their subsequent preparation for 
market should be performed by Aleuts or Indians residing within the 
reservation. This requirement has been made with a view to fur- 
nishing employment to the natives, whose ordinary means of gaining 
a livelihood are very limited. The islands of the Aleutian Chain are 
not regarded as favorable for the location of salmon canneries, for 
the streams are all comparatively small and not sufficiently pro- 
ductive to provide more than enough fish for salting operations as a 
food supply for the natives. 
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AFOGNAK RESERVATION. 


FISHING REGULATIONS. 


The Afognak Forest and Fish Culture Reserve, now a part of the 
Chugach National Forest, was created by presidential proclamation 
promulgated December 24, 1892. The proclamation provided: 

There is hereby reserved from occupation and sale, and set apart as a public reserva- 
tion, including use for fish-culture stations, said Afognak Island, Alaska, and its 
adjacent bays and rocks and territorial waters, including among others the Sea Lion 
Rocks, and Sea Otter Island: Provided, That this proclamation shall not be so con- 
strued as to deprive any bona fide inhabitant of said island of any valid right he may ~ 
possess under the treaty for the cession of the Russian possessions in North America to 
the United States, concluded at Washington, on the thirtieth day of March, eighteen 
hundred and sixty-seven. 

Warning is hereby expressly given to all persons not to enter upon, or to occupy, 
the tract or tracts of land or waters reserved by this proclamation, or to fish in, or use 
any of the waters herein described or mentioned. 


Regulations governing the reserved waters defined by the proclama- 
tion were issued March 21, 1912, by the Secretary of Commerce, as 
follows: 

1. No person or persons other than the natives of Afognak Island now resident 
thereon will be permitted to fish in the reserved waters. 

2. Licenses for fishing will be granted to the said natives upon application to the 
Secretary of Commerce [and Labor] or such representative of the Department of Com- 
merce [and Labor] as may from time to time be designated by the Secretary. 

3. The kinds and amounts of apparatus to be used, the places where and the manner 
in which it may be operated, and the time when it may be employed, will be deter- 
mined by the Secretary of Commerce [and Labor] and will be subject to changes or 
modifications from time to time at his discretion. 


These regulations have been supplemented by order of February 6, 
1913, extending to native residents of the near-by Spruce, Whale, 
Dry, and Raspberry Islands the same privileges in Afognak waters 
accorded natives of Afognak Island; also extending the same fishing 
rights to white men married to native women which were previously 
granted only to natives. 

The affairs of the Afognak Reservation in respect to fishing opera- 
tions were under the immediate supervision of Mr. E. M. Ball, inspec- 
tor, Alaska Service. There were certain additional regulations issued 
by Mr. Ball to cover local conditions in administering fishing opera- 
tions within the reservation. About the 1st of July he was called 
to other duty on the Pribilof Islands. After Mr. Ball’s departure, 
and during the remainder of the year matters of the reservation 
regarding fishing and enforcement of the laws and regulations were 
looked after by Mr. C. F. Townsend, warden, Alaska Service. 
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CatTcH OF SALMON. 


There were 73 licenses issued for fishing in the waters of Afognak 
Reservation in the season of 1914. Operations were conducted in 11 
different localities, to which the crews of fishermen, numbering from 
four to seven men each, moved from time to time in accordance with 
their impression as to the grounds most promising for a large catch. 

The run of sockeyes appeared in May, and, as was the case last 
year, the wash of volcanic ash from the Katmai eruption of 1912 still 
caused the streams to be very turbid following periods of rain, which 
undoubtedly had the effect of keeping some salmon away from these 
streams. Conditions, however, with regard to the quantity of 
volcanic ash are improving, and before long this annoyance will have 
disappeared. The fact that the catch of salmon in Afognak waters 
this year was practically double that of last year is evidence of the 
improvement in these conditions. 

The first fishing in this reservation occurred May 30, at Kaluda, 
and the last fishing took place at Little Afognak on September 6. 
The best grounds for sockeyes were at Malina, Eagle Harbor, and 
Paramanof, while the best catches of humpbacks occurred at Kaluda 
and Malina. The only take of cohos worth mentioning was at Little 
Afognak, and, as was the case last year, practically no dog salmon 
were taken. The catch of sockeyes was 214,450; humpbacks, 
113,060; and cohos, 3,420; or a total of 330,930 salmon. Malina was 
the most productive, having nearly one-third of the entire catch. 
Of the total, 91 per cent were taken by haul seines and the balance by 
gill nets. 

The catch of salmon in the commercial fisheries of Afognak waters 
for 1914 is shown, by locality and species, in the following table: 


CatcH OF SALMON IN THE AFOGNAK RESERVATION; SEASON OF 1914. 


Localities. ee Wump- | Cohos. | Total. 

DEN POMB AY 3. oF: cro coos acatine ce se Sache sees he Salaes stows ene as 37 28423" 'Se oases 2, 460 
A PIGEPATDOls es. son Son onc oc Sori coca Stee eee neeee AD 159) | eee eases: | tore ces ta 45, 159 
IAN BYP ease win i naele ents seco soa Bene 3 1,714 G2 eee ee: 1,776 
UAPMSHER Ayes eect nce. cance noses cae see see commenter ae 2, 443 Ze LOGleeeeen osee 4,610 
UDG 3p aes See a ee ae ee eee | om on 9 Aree s RE ee ween 17, 222 BOvaTOWRE Pe. vee 56, 692 
IRGIZ INI Kee eis ok os seteieers Se aoe eRe ee oe eee teen 2,013 8,275 111 10,399 
ihe MOC alee fee kT. Se Rete eo el | 8, 057 3, 468 2, 956 14, 481 
INEST -2 o3 6 eee gee ter ica. Aine 5. Cem Baca 80,196 | 21, 939 4} 102,139 
Pea eTiTe TO fees es = is oa -1= ooo eee oc ae eee ewes 31, 460 (il Ree Bee 31, 537 
Seapine setae iol. wc acee cote Ot acetone cee ere eene 23, 124 35, 179 349 58, 652 
Shuyaksislan dese see. -ccnoces oo Sees oan ce rate ee een 3,025) 225 se tee alae ase ee 3,025 

Tote ae sree cD eed BY te Pt ne ee 214,450 | 113, 060 3,420 | 330,930 


Comparing the above figures with those of 1913, it is found that 
there was a gain in 1914 of about 113,000 sockeyes and 65,000 hump- 
backs, while cohos fell off about 700. 
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A detailed statement of the methods of capture of each species 
and the beginning and end of the fishing season in each locality is 
shown in the table following: 


FisHInG SEASON AND APPARATUS, AFOGNAK RESERVATION, 1914. 


Sockeyes. Humpbacks. Cohos, Fishing season— 
Localities. Sn CO) = 

Gilled. | Seined.|Gilled. | Seined.| Gilled.|Seined.| Began. | Ended. 
DangenBay-- seers. secseee cee cne|nemeaeee Sf Besecene 2, 423, || Seiajaeteere| Seema Aug. 14] Aug. 14. 
Baplearbor ss sac cet eee A25600) ("32 569" aee cess |socice ase ossteicite rel Maaeeaee June 2] Aug. 18 
IDIIENIS Cy Ae sera sop Oacee BAS Cae seers eat 1,71 cy | eee 2 62a ace Sa July 24} July 26 
Bim elisheB ayes teaast sess eee oes 2,398 45 ES (ers Ch ene Sca odaeeie Aug. 7| Aug. 16 
Kalud aes aes ssee eo ccaceayeae #5 O35 | OS 0898 mel 280385842) | oneness May 30} Aug. 15 
Feizannyiikes, 228 sa eeE PS he 1, 447 566 OL RO) Wh Sy fa eto) ee 1} June 11] Au 22 
WWitileyAdoenalo- sass ee eee 81 | 7,376 15} 3,453 557 | 2,399] June 6/| Sept. 6 
Malin as Ses 7has Sete sD EL! SON196) |oeeseee PALER Nepean 4] May 30] Aug. 22 
F ayamandt ae Sa ele ae ee oe cnet ae BUCO ea aene UG ee ree ae eee June 1/ July 30 
Bal aye se eee Per re eee 1,000" | 22,124>)0 022222 ONTO seneenee 349 | June 10} Aug. 12 
She islanders os eee BS YAIe 2-Aletcl fo) eee ae et Cece Meena |S a rtre oee June 8|/ July 4 

Motalen 2 obo eee ca eee 26,096 |188,354 | 2,291 |110, 769 557 | 2,863 


At the prevailing rates paid for salmon, the Afognak catch was 
worth to the fishermen approximately $8,730, or $4,575 more than 
the reported value of the 1913 catch. Most of the salmon taken 
commercially from Afognak waters were sold to the Kadiak Fisheries 
Co., at Kodiak. One buyer, John J. Folstad, attempted to take 
Afognak salmon to the cannery of the Fidalgo Island Packing Co. at 
Port Graham, but on account of the distance the venture was not 


deemed profitable. 
HATCHERIES. 


EXTENT OF OPERATIONS. 


During the season of 1914 seven salmon hatcheries were operated 
in Alaska, of which two were Government stations and five were con- 
trolled by private companies. The two Federal stations are located 
at Yes Bay and on Afognak Island. In connection with the Afognak 
hatchery there also was operated a small field station for the collec- 
tion of eggs at Uganik, on Kodiak Island. Of the private hatcheries, 
the Alaska Packers Association has one on Naha Stream and another 
on Karluk River; the Northwestern Fisheries Co. has establishments 
at Quadra and at Hetta Lakes; and the North Pacific Trading & 
Packing Co. and the North Alaska Salmon Co. operate jointly a 
hatchery at Klawak. 

The Fortmann hatchery of the Alaska Packers Association is the 
largest, with a normal: capacity of 110,000,000 sockeye salmon eggs. 
Each of the two principal @onerauinns stations are capable of ie 
dling about 72,000,000 eggs, while the field station at Uganik has a 
capacity of 3,000,000 eggs. The Karluk hatchery can accommodate 
comfortably 48,000,000; Quadra, 18,000,000; Hetta, 12,000,000; and 
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Klawak, 10,000,000. This is the normal capacity of these stations, 
but if necessary it can be increased very materially by putting a 
larger number of eggs in each basket. A hatching basket of ordinary 
size holds about 60,000 sockeye salmon eggs, but if urgently required 
at least 10,000 more eggs may be put in a basket. Of course, if the 
baskets are crowded it is much more difficult to give the eggs proper 
attention. The total annual capacity of the hatcheries in Alaska is 
approximately 350,000,000 salmon eggs. The completion of the 
Government hatchery at Afognak in 1908 marked the last change in 
the number of permanent stations operated in Alaska. 

A collection of 134,425,160 sockeye salmon eggs was made in the 
season of 1913, from which plants aggregating 119,668,680 were 
made, and in addition there was a shipment of 2,000,000 eggs to Ore- - 
gon. This shows a decline from the previous season, when 150,- 
970,355 sockeye salmon fry were liberated. The take of sockeye eggs 
in the season of 1914 was 133,984,500, or approximately the same 
as that of 1913. In 1914 collections of humpback eggs aggregated 
19,108,000 as against 19,180,000 in 1913. 


OPERATIONS OF ALASKA HATCHERIES IN 1914. 


Red or sock- | Red or sock- | Red or sock- 

Stations eye salmon | eyesalmon | eye salmon 

~ z eggs taken in iberated egys taken in 

1913-14. 1914, 
CESBD By sersee eet eee sie ons ce ete =i ssscniscsencescseca sects 49, 050, 000 43,401,400 | 4 41,300,000 
PAVOPMAKH: Series eee acnic sels ao tees Seawtinine twee ase tosecseeec 10, 989, 000 7, 761, 700 6 7,390, 000 
incl GWMaAkes, eewriteisis mac tess am acs rintanneheeseteesteaetasas 2,180, 000 A210} O00! Ete cece cece 
Wp rartlcey Jase eo eeieccs tideelean: se cee a oS sccsesesetesccseene 1,970, 000 ¢1,970,000 (d) 

iHonumanni (Nahar essences see encek eres <Scieccs acti sce 9, 480, 900 8, 700, 000 22, 500, 000 
Aarluikgass sacs caso ne ae tes a ce coe ess Nase ae seme sees ceee es 34, 629, 160 31, 546, 080 € 30, 240, 000 
Otiadrata se seo sec manausissnsienon si hisiaeias wise sie siars silo Sieciesis 18, 400, 000 17, C54, 000 21,300, 000 
4, 082, 000 3, 590, 500 7, 438, 500 
3, 645, 000 3, 465, 000 3,816, 009 
Total) sscctocceesdsessses Asset wins a Sep Balssasicelsjoisis'eietee «a2 134,425,160 | 119,668, 680 133, 984, 500 


a Also 2,690,000 humpback eggs collected at Mink Creek, 

b A collection of 6,574,600 humpback eggs also made. 

c¢ Eggs were planted before hatching. 

d A collection of 2,534,000 humpback eggs was made. 

e A collection of 7,400,000 humpback eggs made for Afognak. 


Notr.—Of the Yes Bay collections, 2,000,009 sockeye eggs were shipped in the fall of 1913 to the Oregon 
Fish Commission, and in the fall of 1914 a shipment of 3,000,000 sockeye eggs was made to the same place. 


HATCHERY REBATES. 


Pursuant to the provisions of law, operators. of private salmon 
hatcheries in Alaska are allowed a credit upon the Federal fishery tax 
at the rate of 40 cents for every thousand red or king salmon fry lib- 
erated. This amount is the tax equivalent on 10 cases of canned 
salmon. The purpose of this rebate is to give a just and equitable 
return to the operators of private hatcheries, as their output of young 
salmon is a benefit to the fishing interests in general. The rate of 40 
cents per thousand is based upon calculations sheving that year in 
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and year out this is the average cost of producing a thousand vigor- 
ous salmon fry. In recent years, the rebating system has evoked 
considerable criticism, and it is anticipated that before long Congress 
will provide for the operation of all hatcheries in Alaska by the Fed- 
eral Government. This plan will involve paying, at fair valuation, 
for the private hatcheries operated under the rebating system. The 
owners of the present private hatcheries are quite in accord with 
this suggested change. 

The operators of private salmon hatcheries in Alaska are required 
by law to make affidavit as to the number of fry released for each 
year ending June 30. In accordance with these returns, rebate cer- 
tificates for the fiscal year ended June 30, 1914, are allowable, as 
shown by the table which follows: 


REBATES OREDITED TO PRIVATE SALMON HATCHERIES DURING THE FiIscAL YEAR 
ENDED JUNE 30, 1914.4 


‘ | Red salm- 
Owners. Location. on fry Rebate 
liberated. Ue 
.-| Naha Stream ..... §, 700,000 | $3,480 
.-| Karluk River. .... 31, 546, 08c | 12,618 
--| Quadra Lake ....- 17, 054, 000 6,821 
| Hetta Lake....... 3,590,500 | 1,436 
Klawak Lake. .... 3, 465, 000 1,386 
Bete toriasetiariscemene 64,355,580 | 25,741 


a In the case of the hatcheries where the seasonal distribution of fry is not completed before July 1, the 
remaining fry are shown in the subsequent fiscal year’s report. 


HATCHERY INSPECTION 


All private salmon hatcheries in Alaska are inspected at various 
times each year by agents of the Bureau to determine whether they 
are operated in a manner which merits the Department’s approval. 
It seems proper to note here that all five of the private hatcheries 
operated in the year 1914 were well conducted. The only exception 
to this statement is that in one or two instances there might with 
propriety have been better facilities for rearing and feeding the 
young salmon. A feature of the hatchery inspection consists of 
checking up the records and taking other necessary steps to deter- 
mine the accuracy of returns regarding the output. 


Yes Bay. 


In the fall of 1913, at the Yes Bay station, 49,050,000 sockeye- 
salmon eggs were taken, and of these 2,000,000 were shipped to the 
Oregon Fish Commission and from the remainder 43,401 400 young 
salmon were planted this spring and summer in the river and lake 
near the hatchery. The period of planting extended from February 
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to July, 1914, and so far as facilities would permit the fish were fed 
from 4 to 10 weeks before their release. Additional ponds are required 
before all the fry can be held and reared to fingerling size. From 
the 5,280,000 humpback eggs taken at Ketchikan Creek in September 
1913, 4,500,000 fry were planted in January, 1914. 

As a result of operations at the Yes Bay station in the fall of 1914 
41,300,000 sockeye eggs were taken. This was a much smaller number 
than usual and appears to have been due simply to the fact that for 
some unknown reason the run of salmon did not materialize this year 
in its ordinary proportions. The bay was closed throughout tlhe 
season to commercial fishing; a man was stationed there to see that 
the closing order was duly observed. 

When the eggs reached the proper stage of development they were 
put through a salt solution to remove all unfertilized and dead 
ones. This process is now a regular feature of the work, for it not 
only means a great saving in the labor of hand picking, but it improves 
the quality of the eggs. The operation consists simply of placing 
the eggs in the solution, which is of about one part of salt to nine 
parts of water, and as the specific gravity of the poor eggs is slightly 
less, they remain at the surface and are easily removed. Caution 
is necessary to have the solution of the correct density, or there will 
not be a thorough separation of the good and bad eggs. 

In October a shipment of 3,000,000 sockeye eggs of this season’s 
take was made to the Oregon Fish Commission. 

The hatching equipment of 5,000,000 capacity, heretofore used at 
Ketchikan, was transferred this season to another rented building 
farther up Ketchikan Creek and racks were installed in the stream, 
but contrary to all expectations, no run of humpbacks developed. 
Arrangements were then made to take humpback eggs at Mink 
Creek, a tributary to Quadra Bay. As fast as the eggs were 
taken they were placed in long-distance shipping cases, each case 
holding 250,000 eggs; when a case was filled it was taken by 
a chartered power boat to Ketchikan, about 50 miles distant, 
where the eggs were transferred to the hatching troughs These 
trips to Ketchikan were made every day or two throughout the 
period of operations, which covered the month of September. The 
quality of the eggs was fairly good, for out of a collection of 2,600,000 
the loss in eyeing at the hatchery was but 600,000. This was an inter- 
esting experiment, as heretofore it has been considered almost impos- 
sible to successfully move green salmon eggs any distance without a 
very heavy loss. The 2,000,000 eyed eggs were transferred the latter 
part of October to the Bureau’s station at Birdsview, Wash By 
transplanting humpback salmon from southeast Alaska it is hoped 
that a run of humpbacks to Puget Sound waters may be established 
during the alternate lean years for this species. 
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Early in the year the feeding of 5 000,000 young salmon was under- 
taken. These fish were held in troughs in the hatchery and in the 
new ponds. The food at first consisted of steelheads and Dolly 
Varden trout ground to suitable size, but as this supply of food lasted 
only about eight weeks, the fish were then fed on do-over salmon, 
ground to suitable fineness, which diet was continued until the fish 
were liberated in the lake in July. At this time there remained 
about 700,000 fingerlings averaging two inches or more in length. 
Plants from the original 5,000,000 fry, which had been fed, were 
made along from time to time until the final plants in July. 

During the collection of sockeye eggs in the fall of 1914, 30 barrels 
of spawned fish were salted for feeding to the fry next spring. If this 
food proves to be satisfactory, larger quantities may be prepared in 


subsequent seasons. 
In the spring of 1914, three fry ponds were constructed, each being 


60 feet long, 12 feet wide, and 2 feet deep at the upper end with slop- 
ing bottom, giving a depth of 24 feet at the lower end. These ponds 
are lined with heavy plank and the bottoms and sides are caulked 
to make them water-tight. They are side by side in a series just 
below the hatchery and along the retaining wall which fronts the 
creek; the water supply is derived from the hatchery’s overflow. 

Among other fixed improvements has been the construction of a 
16 by 28 foot addition to the east side of the hatchery for the accom- 
modation of a new electric power plant consisting of a 12-inch turbine 
driving a dynamo capable of furnishing power for one hundred 16- 
candlepower lamps. All buildings and the grounds are now lighted 
by electricity. 

On April 25 the new bunk house occupied by temporary employees 
was destroyed by fire, the cause of which was apparently a defective 
flue. The building was rebuilt later in the year. 


AFOGNAK. 


At the Afognak station during 1913 the take of sockeye-salmon 
eggs numbered 10,989,000. Plants of fry resulting from these eggs 
were made chiefly from February to June, 1914, and aggregated 
7,761,700. In addition 12,034,399 humpback salmon fry, which 
resulted from the 13,900,000 humpback eggs taken the previous sea- 
son, were planted, mostly during the month of May. Also in Feb- 
ruary plants of 50,000 coho fry were made from the 74,600 eggs 
collected in the previous fall. Operations at the hatchery wére much 
hampered by reason of the influx of volcanic ash, a fresh deposit of 
which resulted from another, though less violent, eruption of Mount 
Katmai in September, 1913. This ash was so troublesome that part 
of the fry had to be taken out as soon as possible. 
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It was anticipated that the egg-collecting season of 1914 would be 
much better than the previous year, as the run of sockeye salmon 
appeared nearly a month earlier and the commercial fishery was 
much more productive. The collection of sockeye eggs, however, 
was disappointing, as it numbered but 7,390,000. The wash of vol- 
canic ash no doubt had much to do with this small take. A collection 
of 6,574,600 humpback eggs was made, which was considerably under 
the take of the previous year. The spawning season of salmon at 
Afognak extended over the period from August 1 to October 23. 

Late in October a shipment of 12,500,000 eyed humpback eggs was 
made to Seattle, part of which were transferred to the Bureau’s sta- 
tions on waters tributary to Puget Sound, while the remainder were 
sent to one of the hatcheries in Maine. This shipment was made up 
of the eyed eggs resulting from a collection of 7,400,000 made for the 
Bureau at the Karluk hatchery, and from the 2,534,000 green eggs 
taken at Uganik. Full payment was made by the Bureau for the 
eggs obtained from the private hatchery at Karluk. 

A supply of Dolly Varden trout was salted for use next season in 
feeding young salmon at the hatchery. 


UGANIK. 


Operations for the collection of humpback eggs were begun at 
Uganik in August. It was decided to undertake no sockeye-salmon 
work there this season, but probably in the future something will be 
done along this line, as the Uganik field offers some promise for fair 
collections of sockeye eggs. The take of humpback eggs at Uganik 
this year was 2,534,000, the first being obtained on August 26. In 
October, after the eggs were eyed, they were transferred to Afognak 
for shipment to the States. 

The hatchery equipment established last year at Uganik Lake was 
moved down to tidewater this season, as it was found that by the 
time the fish got up to the old location some of them had spawned. 
The capacity of the troughs at Uganik is about 3,000,000 salmon eggs. 


EAGLE LAKE, 


The field station established last year at Eagle Lake on Kodiak 
Island was not in use this year, as the deposit of volcanic ash was 
too heavy to justify operations. It is doubtful whether this field will 
show any notable importance for several seasons to come. 


FoORTMANN. 


The Alaska Packers Association operates the Fortmann hatchery 
on Heckman Lake of the Naha system, about 8 miles from Loring, 
in southeast Alaska. With a capacity of more than 110,000,000 eggs, 
this is the largest salmon hatchery in the world. It was established 
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in 1901 and has been in continuous operation since that time. Dur- 
ing the period from August 24 to October 16, 1913, a total of 9,480,000 
sockeye-salmon eggs were taken. From this collection there were 
hatched and liberated in 1914 a total of 8,700,000 young fish. The 
loss of 780,000 is thus 8.23 per cent. The fry from the hatching 
troughs pass into nursery ponds, where they are fed on prepared 
fish, and in the course of time they are planted in waters of the 
Naha system, eventually to work down into tidal waters and out to 
their ocean habitat. 

The season of 1913 was quite unsuccessful in the number of eggs - 
taken, but in 1914 conditions in this respect improved somewhat, as 
during the period from August 22 to November 30 a take of 22,500,000 
sockeye eggs was obtained. The average number of eggs per female 
spawned was 2,650. The first eggs taken hatched in 97 days in a 
mean water temperature of 45° F. But even with the larger collec- 
tion of eggs this year over 1913, returns as compared with some sea- 
sons were regarded as disappointing. The small number of eggs 
taken was due to incessant rains causing very high water, which made 
seining for spawning fish difficult and permitted many of them to 
enter the natural spawning streams before they could be captured 
for hatchery use. Thus it will be seen that weather conditions as 
well as the number of fish available have much to do with the col- 
lections of salmon eggs at all hatcheries. 


KARLUK. 


The Karluk hatchery, operated by the Alaska Packers Associa- 
tion, is located on Karluk River about 2 miles above the mouth of 
that stream near the western end of Kodiak Island. This is a well- 
equipped station of 50,000,000 salmon eggs’ capacity, which has been 
in operation continuously for 19 years. The shadow of a doubt rests 
upon the high efficiency of this hatchery, not through any fault in 
its operation or management, but because of its unfavorable location, 
practically on salt water, and the consequent impossibility for the 
young sockeye salmon to remain for a year in fresh water when 
released, as is their habit under normal circumstances. The fry, after 
hatching, are allowed to remain in ponds for a time, but this is not 
enough to compensate for the benefits which they would otherwise 
derive from a season’s stay in a fresh-water lake. On account of 
the character of the country, it is impracticable to transport the 
fry from the hatchery overland to Karluk Lake, a distance of about 
18 miles. It is probable that before many years the hatchery will 
be moved to the lake. 

During the season from June 21 to October 11, 1913, there was a 
take of 34,629,160 sockeye-salmon eggs, from which there were 
liberated in 1914 a total of 31,546,080 fry. The loss was thus 
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3,083,080, or 8.9 per cent. All fry from the hatchery were liberated 
in Karluk River after being retained in ponds until they were free- 
swimming. The season of 1914 shows a decline in the collection of 
sockeye eggs, as the number obtained from June 27 to September 30 
was 30,240,000. The average number of eggs per female spawned 
was 2,542. The young fish resulting from this take of eggs will be 
planted early in the coming year. 

Upon request of the Bureau, a collection of humpback-salmon eggs 
was made at Karluk during the period from August 24 to Septem- 
ber 8, 1914. Approximately 5,000,000 eyed eggs resulted from this 
collection, and in November they were sent to Seattle along with 
collections from the Afognak hatchery, for shipment to Maine, where 
an effort is being made to establish this species of Pacific salmon in 
the waters of the Atlantic. 


QUADRA. 


Again in 1914, as was the case in 1913, a highly successful collection 
of sockeye-salmon eggs was made at the Northwestern Fisheries Co.’s 
hatchery at Quadra. Egg taking in 1914 began August 5, six days 
earlier than the previous year, and by October 11 there had been ob- 
tained 21,300,000 sockeye eggs, the largest collection in the history 
of the station. The hatchery proper was filled to its capacity with 
20,400,000 eggs, and in addition 14 baskets were set up in an 
extra line outside of the building along the wall and filled with 
900,000 eggs, all of which were in good condition. Weather conditions 
were favorable this year to a good take of eggs. The only untoward 
incident was a scarcity of ripe males part of the season, but this did 
not prove to be serious. 

The previous record for the Quadra hatchery was in 1913, when 
18,400,000 eggs were taken, which up to that time far exceeded the 
collection of any previous season. From this take there was a loss 
of 608,000 eggs, or 3.3 per cent, which shows very efficient work. 
The resulting 17,054,000 fry were deposited in the ponds adjacent 
to the hatchery, whence they subsequently went into the waters 
of the lake. The first plant occurred December 1, 1913, and other 
deposits were made through the early months of 1914. 

Of the seven hatcheries in Alaska, both Government and private, 
the Quadra hatchery has been the only one in the last two seasons 
to obtain capacity takes of eggs. 


HEeEtTrTA. 


Egg-taking operations continue later at Hetta than at any other 
hatchery in Alaska, extending usually into the month of December. 
Up to December 18, 1914, the total take of sockeye eggs was 7,438,500. 
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This is a better take than that made in 1913 when 4,082,000 eggs 
were obtained. The eggs began to hatch on November 9, 1914, and 
at the end of the year approximately 3,000,000 had hatched, and 
losses had aggregated about 200,000. From the take of 1913 a total 
of 3,590,500 fry had been liberated at the close of the fiscal year’s 
records on June 30. The fry were held in rearing ponds for some time 
before being planted. 

The extent of fish-cultural operations at Hetta is limited because 
of heavy commercial fishing by purse seines in Hetta Inlet off the 
mouth of Hetta River. In recent years the average catch of sockeye ~ 
salmon at this point has been slightly upward of 50,000 per annum. 
Judging from the hatchery records it is likely that the number of 
adult sockeyes escaping the fishermen’s nets and reaching the lake 
has not been over 10,000 each season for a number of years past. 
The placing of greater restrictions upon commercial fishing opera- 
tions will undoubtedly mean an increased take of eggs. A study of 
figures and data at hand lead to the general conclusion that for 
every million eggs taken at a hatchery, there must be an escapement 
of approximately 1,000 adult sockeye salmon. This number in- 
cludes both sexes. The closing of Hetta Inlet waters to commercial 
fishing will improve the efficiency of the hatchery and will be of 
ultimate benefit to the salmon fishery generally throughout the 
region. 

The Hetta hatchery is operated by the Northwestern Fisheries Co. 
along modern lines. New buildings were completed in 1913 and the 
water supply and fry ponds are appropriate to the needs of a well- 
equipped hatchery having a capacity of about 12,000,000 sockeye 
salmon eggs. If more spawning fish become available, the capacity 
of the station can be increased considerably with but comparatively 
little difficulty. Detailed descriptions of the buildings and equipment 
appeared in the Bureau’s 1912 and 1913 reports on the Alaska 


fisheries. 
KLAwWAK. 


At the Klawak hatchery during the period from August 8 to 
September 29, 1913, operations resulted in a take of 3,645,000 sock- 
eye-salmon eggs. These eggs were placed in the hatching baskets 
and during the period from January 1, 1914, to May 1, 1914, there 
were planted in streams tributary to the hatchery lake 3,465,000 
sockeye-salmon fry, all in first-class condition. The loss of eggs 
through the period of incubation was approximately 4.9 per cent. 
The egg-collecting season of 1914 resulted in a take of 3,816,000 
sockeye-salmon eggs. 

The Klawak hatchery is operated under the direction of the North 
Pacific Trading & Packing Co., but a half interest in the enterprise 
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is owned by the North Alaska Salmon Co. The hatchery has a 
capacity of about 10,000,000 sockeye salmon eggs. <A rearing pond, 
16 by 24 feet in size, in front of the building, receives the fry as they 
are removed from the hatching baskets. The construction of 
another rearing pond would prove of advantage in handling the 
hatchery’s output. 


FISHERY INDUSTRIES. 


GENERAL STATISTICS OF THE ALASKA FISHERIES IN 1914. 


The total investment in the Alaska fisheries in 1914 was $37,038,632, 
a decrease of $8,673 from 1913. Of this investment approximately 
86 per cent was in the salmon industry. The number of persons 
engaged in 1914 was 21,200, as compared with 21,721 in 1913, a 
decrease of 521 persons for 1914. The total value of the products 
in 1914 was $21,242,975 as against $15,739,068 in 1913, an increase 
in 1914 of $5,503,907. This is the greatest value ever shown for any 
one year of the fisheries products, proper, of Alaska. The pro- 
nounced increase this year was due to the large pack of red salmon 
and the high price commanded by all species of canned salmon. 


SUMMARY OF INVESTMENTS IN THE FISHERIES OF ALASKA IN 1914. 


ite Southeast Central Western 
eee ak Alaska. | Alaska. | Alaska. | Total 

She lbeayerat Geraraiiar sen ee aa ease $11, 743, 329 | $5, 692, 159 |$13, 394,947 | $30, 830, 435 
GHimompicklineetessed chee kone kee eee a 48, 398 38, 650 199, 308 286, 356 
©. Tskibenoyepeayl (6h coia borage aera Paster A a eet Aree 753, 589 2,325 21, 650 777, 564 
(Elennin pe Ash ory tees te eee sew cec ss pene aee cee oe noe eee ce PB EU BY | Re noeeGenrod Geodoscasess 203,045 
FETA Ui SNORYE = a= apes ayaa ee oe oe seein ae emeee ee PA fee Hla)" lonGene Sead Soneeaeasese 2,744, 055 
Codhisheny Mssonstocce + ass cee awa ack cae qe ates es cee lacubascmeecs G23592 1 |S sseeeee se 623, 921 
Wikre Mishary apo c a tees os eo ai ml ciaieios senator bel HGS Wy EE Reece 611, 026 1, 456, 649 
BY sprOGUCiSte sesame ee eset oe che ee coos cee tee marae. LORI SOE | leabosee seed ec saaneamese 116, 607 
ASTI bod ee pare ae ep Oi ke ae a ae 16,454,646 | 6,357,055 | 14,226,931 | 37,038, 632 

SUMMARY OF PERSONS ENGAGED IN THE FISHERIES OF ALASKA IN 1914, 

Southeast Central Western 
Races. Alaska. Alaska. Alaska. Total. 

VI TaT Se eae ee eR Sok ne cera CD 5, 632 1,875 3, 671 11,178 
EN ULV OS A aot ciclo chess o's 3c 1 RE 3,055 585 54d 4,184 
UIATRESD enone a2 acoisiaicin's «ninva nines sate Releisiee eer cision wince eee 680 249 389 1,318 
CHIN CSOs Fock auras 2's Skee es ae eee eee saeeee 903 331 904 2,138 
NEISCRMETIOOUS Se occ on ok Lanne cess eecematen bon tae cinece 517 328 1,537 2, 382 
TUL eh oe RR el a 5 es ale cn 10, 787 3, 368 7,045 21, 200 
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SUMMARY OF PRODUCTS OF THE ALASKA FISHERIES IN 1914. 


Products. Quantity. Value. 
Salmon = 
(CEN Ee pa cagonbodusnSasuacocodcacnoonSsancoanecedonssocccbericine cases. . 4, 056, 653 $18, 920, 589 
Mild cured 222.2) Juc ce scien seaeecee sone sano se seaenine olaeeene pounds. . 3, 272, 800 300, 05: 
Picklod) 5-22 cosets ae Sens ana ses ote wince toe acest ctce sm tea eee barrels. . 26, 362 252, 662 
Rreshy (including local) pass as5-ee eee eee ener eer ee eee se ceres pounds... 1, 934, 733 74, 375 
UpY A pane sp sosaccssoSoa5= 550 deb oo deaneeSsabeSsdcJepabroesas =a do.... 228, 528 8, 551 
Dry -SalCOdh Ste). se eet eee sec bina tee cece sonnet acer cere Eseee GWS05e 12, 200 810 
Dried; pickled and (smoked backS22 ss. -ssie-sssees es seees see cess Gosaee 40, 000 1,490 
Halibut: 
Fresh Gneclidinerlocall) Sasi ase. sam este seac se piseeeeee e eer se cere do....] 10,223,355 557,485 
IOYAG NS aioe, dace Uo obiaqwasad doUSoC anne seo qedbqq6 buoDobsnoscadeenaee Oar 4,437, 468 215, 744 . 
Dry-salted asa. ROS tcdoCRapSananrob ace ee donee 346, 170 6, 697 
Fletched oe ase ae scbeen 50, 804 2,831 
Cod ete .2: o bac : -do....} — 15,045,378 438, 208 
Herring....... edOs eae 6, 374, 780 60, 610 
Herrin gioil: Sis sok. doe se sees nate oooh eee cote ennai aseaeeeese gallons... 192, 662 38, 532 
Herring fi er Gilizes nb dicts wieopeeb bau 2 seco saa see ee eeilemcetes maiscloee pounds... 1, 926, 000 24,075 
WiKtalerOURS Se Nae. & certo tee see cts se toe meee eecee cece cee ceoreene gallons... 632, 400 182, 690 
SpPenmnOllse soe Soma laeieel seis cs se eeeaee see seni cee seca sees dose 162, 750 66, 727 
Wihhle tertilizert 4 taste oA tone ccan eee otce ester eee ane ose ens pounds. s 2, 122, 000 41, 682 
Wihalebome en 3.6 cacesec usec eas Pnewecme sa see ciel nme cies aeeimemenie doztce 35, 000 26, 250 
ADI) bh ee A a Ree ee ee ee Slee Ae pease dor--- 96, 606 5, 758 
Black codieses 255 be ceo 8 Bates Vsels Seen haere em oe alte ee Osan. 87,573 4,743 
Clas ER Be. Seam wr teess Roe na Sk see neti Blam me eietreaaet or cee eee dopere 2, 880 300 
Miscellaneousireshi fish locale es S285. seas sooo eereceeenaeenre doss 75, 000 6, 000 
By-products ols 220 IP): Meals aa sae woseeceecscteh saceeredescmaese gallons. . 4, 850 1,188 
By-productsifertilizer andimieale s-. 2 «ac= «ja ctsis seises sjersnt= caeisies sees pounds. . 308, 000 4,926 
AO ben BG acIC COC BOBOE ABER CODOCOC ISCO RE DOU ICODnOCOLOCSBESeSS weneictcaes|doseenecseaes 21, 242, 975 


SALMON INDUSTRY. 


In reviewing the salmon industry of Alaska for 1914, several 
notable features at once arrest attention. The most important perhaps 
of these is the remarkable pack of red salmon in the Bristol Bay 
region. This is the third consecutive season for a large pack of reds” 
on Bristol Bay and exceeded all anticipations, for, judging by pre- 
vious experiences, a lighter run was to be expected, especially since 
the runs of 1909 and 1910, as judged by the catch, were not large. 
Thus, upon the assumption that salmon return in the fourth and fifth 
years, it would not have been surprising if 1914 had been a lean season. 
The approximate catch of red.salmon in the Bristol Bay region in 
1909 was 15,600,000 and in 1910 it was 11,600,000. In 1911 it 
dropped to 9,000,000, but in 1912 developed the surprising total of 
19,900,000. In 1913 the number increased still more to 21,500,000 
and in 1914 it was 20,900,000. These increases in catch in the last 
three years are not due to any particularly great expansion of opera- 
tions, but seem simply to show much larger runs of salmon. The 
number of salmon canned in western Alaska in 1914 was greater than 
ever before, but the pickled product fell off considerably, owing to 
low prices and consequent lessened activity in this line. The facili- 
ties of some of the western Alaska canneries were taxed to the utmost 
during the run of reds this season. 

Another noteworthy matter in 1914 was the light run of humpback 
salmon in southeast Alaska, where the catch of this species decreased 
nearly 50 per cent as compared with 1913. The take of pinks in cen- 
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tral and western Alaska, however, improved this year. That 1914 
was due to be an off year for pinks on Puget Sound was expected, 
but it was hardly thought that southeast Alaska would also be af- 
fected to any noticeable degree. This condition fortunately was 
offset to a certain extent by a good supply of chums, the catch in 
southeast Alaska being more than double that of last season. 

There was also an improved catch of cohos this year. At a few 
plants canning operations were continued into October in an effort 
to get more chums to offset the shortage of pinks. The run of pinks 
in central Alaska was better this year than last; not only was the 
catch of red salmon in central and western Alaska better this year 
also, but, in addition, southeast Alaska showed a notable increase 
in the catch of reds. A number of canneries, particularly in the Icy 
Strait region, enjoyed the benefit of a good pack of reds. The catch 
of king salmon was better this year, but as the war in Europe lessened 
greatly the demand for a mild-cured product, more king salmon were 
canned than usual. 

SALMON CANNING. 


CHANGES IN CANNERIES. 


One new cannery was built and put in operation in Alaska during 
1914. This was the plant of the George Inlet Packing Co., located 
at George Inlet, a few miles from Ketchikan. The canneries of the 
Point Ward Packing Co., located at Point Ward, and the G. W. 
Hume Packing Co., at Nakat Harbor, which were not operated in 
the season of 1913, were reopened in 1914. The latter establish- 
ment previously had been run under the firm name of the Herbert 
Hume Packing Co. The cannery of the Swift-Arthur-Crosby Co., 
on Heceta Island, which was operated only as a mild-cure plant in 
1913, resumed canning in 1914. The canneries of the Shakan 
Salmon Co., at Shakan, and the Kasaan Co., at Kasaan, are now re- 
ported under the firm name of Gorman & Co. The cannery of the 
Walsh-Moore Canning Co., at Ward Cove, was operated under the 
name of the Ward Cove Packing Co., and the Sanborn-Cutting Co. 
took over the cannery operated by the Kake Packing Co. at Kake. 
The canneries of the Admiralty Trading Co., at Gambier Bay, and 
the Skowl Arm Packing Co., at Skowl Arm, which were operated 
in 1913, were closed throughout the season of 1914. 


New EqQuieMent. 


Each season marks the substitution of more of the so-called sani- 
tary machinery for the older type of equipment using soldered cans. 
The sanitary system is generally regarded as superior, both in respect 
to the quality of product and economy in preparation. Most of the 
pack of Alaska salmon is now put up in sanitary cans. 
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DISASTERS AND LOSSES IN THE SALMON INDUSTRY. 


The aggregate of losses this year shows an increase over 1913, when 
the chief losses-consisted of three cannery tenders. But considering 
the enormous extent of the work and the large number of persons 
engaged, and taking into account the natural difficulties constantly 
confronting the industry in Alaska, the losses are strikingly small. 

In the Bristol Bay region five fishermen were drowned, while in 
central Alaska two cannery employees were lost in this manner. In 
southeast Alaska three fishermen were drowned. 

The cannery of the Kuiu Island Packing Co., located at Beauclaire ’ 
on Kuiu Island, was destroyed by fire on October 21, 1914. Some 
of the smaller buildings were saved, but a loss of approximately 
$50,000 was sustained. Operations for the season were at an end 
when the disaster occurred. The cannery was built in 1912 and made 
its first pack that season. 

On May 14, while en route from San Francisco to Bristol Bay, the 
bark Paramita of the Bristol Bay Packing Co. stranded at Lost 
Harbor on the western shore of Akun Island. Assistance was ren- 
dered by revenue cutters, but the vessel eventually became a total 
loss. No lives were lost. The loss of cannery material, including 
coal, empty cans, tin plate, box shooks, and various other items of 
equipment, together with the vessel, amounted to approximately 
$50,000. The Paramita was of 1,444 net tons and was built in 
Maine in 1879. 

In addition to the foregoing, a number of canneries sustained minor 
losses in the way of fishing gear, scows, small boats, and other items 


of equipment. 
CANNERIES OPERATED IN 1914. 


SoutineastcAlaiskeaize swt seer i Pe tpt ee eee a ee re ee 44 
Genitrallg Alaiska scan acciosee cae ier SR SO Se re pares ee eee 14 
Western tAlaske ee. a5 2A ee ee eer Eee 6 au ee ee 23 

Mota at Sells he ea Oh 5 0g fe easy S92 teh nag I Rete PAR Reel Sa gal Re 81 


ComMpANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER oF TRAPS OWNED By EHAcH. 


= Can- - 
Names. netiod! Location. Traps. 
Southeast Alaska: 

Ajaska- Mish: C0Jaucss st cetinseses ees eee Ti| | Waterfall.) cj seasee skies 1 

Chilkootdmlet--. ons csns-neenesces a7 
“AlaskaiPacitic: Wisherieswsesececenceesec sees Bi ly X OS: Bays Ashe emer cece case -neeee b7 

Home yin sencs) oases oe oes b5 
Alaska Packers Association ..........------ 2 Hd 5 Se oe TS ears 3 Es 
Alaska Sanitary Packing Co..........--.--- Ie Wirangell’, 22.7 asc 2.222 eos 5 
Astoria & Puget Sound Canning Co.....---- 15 | SE xXcuTsionUmMIletes. sock oe ee eeee cere 5 
BPACsBamesi@os.. 242 2che 5! 20 hee is eee J7) aketbays se 2 teen ence eters 3 
Deep Sea Salmon Co.. A Mord Armee. 22s. eo. ceca eee €6 
Fidaigo Island Pac king Co. dt tketchikan.®. 22295262. See Sees 3 
George Inlet Packing Co.. eens 1 cous Tl Ot. vc ondicac os ce satioe,« ota s| pee oeeees 

Shakan S25 suite soso ssleemoe aoe 2 
Gormanic COM easeenceeee=seeceeseaase se tlsl 2 1 CRSRST Tc ae aE ae pe 4 
Hawk Fish Co. 22s 0es 22 phe sasdoce cee ebes Hawkiinletiua sae he ee es 4 


23 floating. 6 All floating. c6 floating. d 4 floating. e2 floating. 


FISHERY INDUSTRIES. 31 


Compantes CANNING Satmon in ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NuMBER OF TRAPS OWNED BY Eacu—Continued. 


Names. es Location. Traps. 
Southeast Alaska—Continued. 
Hidden Inlet Canning Co...-....--- Re osshicete af 
iioonahePackine, Come < s2<----c-.cs-0-+==-2- 1 
GAGs ITIL COR Se ate tate cece cals oem inizin 1 
Invang Packing Co... 52.5. .sec--0------- 1 
Kuiu Island Packing Co....-.-.------------- 1 L 
Lindenberger Packing.Co.....-.-.---------- 2 Conk Has a HP eee 3 
GeonD a Miyersids COL secs siaceiiee nee === - 1h |Chatiham ss sse5 se eee eeaes eeaece 3 
North Pacific Trading & Packing Co....----- Th | hlawaleoso8 22 55s ae ae TE eA Pare ene 
Johto Nsw ess nencenocceoDoeaddsed |jppcocasoas 
Northwestern Fisheries Co..........-------- 4 erry sepesocbsechoceceopsdss: - : 
IDUNndaS Bayete cese tease een 4 
Pacific American Fisheries...........-.----- Taleo excursions hes. sseme eee ssce = 18 
Pacific Coast & Norway Packing Co......--- Tl Petersburg ss icc seekeaaceeeeee oe: 2 
Pillansbays backing Coss eke chen se a=) == i Pillar Bay. cs. seg.coseseeece ee 3 
Point WiardiPacking: Coss. 525. 22--2-5-- 4-2 - 1 | Point Ward il 
Pureskood bisniC Oma cree ase cceieeeciae se =. TelPketchikane <2 s-eeeemeeae 1 
Sanbornacram) Cosso.--- e-eeccee es 2-5 se ee 1| Burnett Inlet c 6 
Sanborm-Cuthimei COs. se h.~ ssc ecco <= =~ - Tigalceep ee kao ied ontph se uae aaa laeeaeinn ores 
Starr-Collinson Packing Co-...-.-....------- (eEMoiraiS ound = 34k ee ee te ee b2 
Sunny Point Packing Co.-......-.........- eR Ohoml@yeosnse osacccesese essen se 1 
SwittsA rihnur-CrosbyiC0s.-<2-c-e-e estes lul@eecetallisland): 228s. teed socn o oalk once mec 
Taku Canning & Cold Storage Co.......-..-- Dg Rak evar bor... ce. 28 cet csiae tes b 10 
Tee Harbor Packing'Col...-)2-22525-.--2-5- fe l|Reovelarb On eee. see eee eae 7 
“MaltibaliCey na et: Clic bale 005 se eoneae ase Boeco oe ify RANbene BAVaenaasas sos ooo 18 
Ward Cove Packing'Co.t:...2ce.42222-225- leave Gi COVOSsee ae coe tee otos aco cline anerelclae x 
Wiese backing: Coptmerss- 4 ccs-se eee Tl pikoselnletaerts 8 e555 54) See Mes 2 
Yakutat & Southern Ry. Co..............--- Mh eVialkopitat seer eec sees ne eee ane ate tive cntatelal ale 
Central Alaska Kasilot.. it ae ehh UN Dies Reet) 13 
A sui GAT SGU ES Ayes soe b eee tiseieintsesiaistera (ree ce lsister= 
Alaska Packers Association .........-....-. 4}) A litak j 
Chignik 3 
Columbia River Packers Association ......- 1} Chignik 3 
Fidalgo Island Packing Co 1} Port Graham 3 
Kadiak Fisherles Co....-...-- 1| Kodiak 
libby. McNeill ce Libby. =2-<.ccce.cesc-< 2 1| Kenai 
Orca 
A = Kenai 
Northwestern Fisheries Co........ Gewese 4hy palletes Meee A SONS Goda 
Chignik 3 
Pacific American Fisheries................-- telekaine Coveaxs. ss asecers-eacsoosee 4 
= perio Pear WOxsvawdiers ce oe Sem ceaca secs Ti Seldovia saeenccseace ce seeoenisccee 6 
estern Alaska: : 
F ) - INTISha SAK AY cae ewiacsme sect 
Alaska Fishermen’s Packing Co............- 2 {Rvichek Bay..... 
Busteenl Bey ‘ a 
sate <vicha: LVED (2) icmeeeaeesceecce- Mee esoeieis 
Alaska Packers Association ................ Sil SNieenekRiver Cyl gra eh eS GT: 
Wirarulke Riverseccaceael eects ==) 1 )-\e\2i=/=/-/ 
Alaska-Portland Packers Association ....-.. As Nwshavak Baye.c-scc- cee sence se 3 
Masia Salmon Coz sere sce ee aes. seat Tel AMioQelel Rh al es Geo snosocaseononcedsoecouoese 
BristolBaye backing COs.4-.2-2s-e2o5sb ee eee dei mKavichale Bay, secsccet ce cerctetes = 2)s1llscllereiesem)s 
Columbia River Packers Association ....... lal @Nnashavale Bay wae seceecees sete ss: | cone sare 
Midnight Sun Packing Co.................. Te ERCOLZOD UC S OUNG 22 te ccteaieis notte a 2 
Naknek Packing Cok << -c.-a5-seesesemeeoeer TENAkMek Riviere secre seeaeteea a= sece~ssee 
INR IBEW EA Se oeeSouscoecsors eBeassogus 
North Alaska Salmon)Cotcc-cecesceccesue ne 4 |iseieiak RAIVeL (2) ic Sosecececinsces = Ne aaieatectore 
Usarukehiviereascecrcmese eee 5ae 
Northwestern Fisheries Co............0..--- 1| Nushagak Bay. 
Pacific American Fisheries:................. ime orteMollemtac 22 to. ece eect ae 
Red/Salmon Canning Co... . 3... 2-22... Te | MWieaSiiike RAVODe semen enetrcicei= ea — 
a1 floating. b 2 floating. ce All floating. 


CANNERIES NOT OPERATED IN 1914. 


Six of the canneries in southeast Alaska were not operated this 


year, as follows: Location of plant. 


Nemiralityastrad ine Colt. S2490e fees os ee ok cei ee Gambier Bay. 
CanocePass Pa climes Coup cma aorsseiing Serres eae soe <2 oe Canoe Pass. 
MetlalkahtlanlimdnstiniaileCon ose. sete eee one ne oe aa Sere Metlakahtla. 
Revillarkisheeroducts: Coe eassseeeae cinema eee Sela c2 oe scee Ketchikan. 
Skow] Arm Packing Co...... hah NE NS TIAA as Skowl Arm, 


Biyiiltas Packing: Co. si. steeds «ie t' Rei hei 2y. cbs Ble Dry Bay. 
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With the exception of the Admiralty Trading Co. and the Skowl 
Arm Packing Co., which were closed for the first time this season, the 
foregoing plants have not been operated for two years. 


SALMON CaTcH AND ForMS OF GEAR. 


In southeast Alaska there were in operation 136 stationary and 41 
floating traps in the salmon-canning industry, and 1 stationary 
trap each in mild-cure and pickling operations, or a total of 179 traps; 
in central Alaska there were 60 stationary traps in the canning indus- 
try; and in western Alaska there were 13 traps devoted to the canning 
industry, all stationary. Assembling these figures, there is a total 
of 211 stationary and 41 floating traps, or a grand total of 252 traps. 
for all of Alaska for the year 1914. In 1913 there were in operation 
231 stationary and 36 floating traps, or a total of 267 traps. Thus. 
it will be noted that in 1914 there were 15 traps less in operation than 
in 1913. The number of stationary traps was 20 less, but there was 
a gain of 5 floating traps. It is of interest to note that southeast 
Alaska shows a gain of 16 traps, but as central Alaska fell off 27 and 
western Alaska 4, there was a net loss of 15 traps for 1914. The 
chief place of this decline was at Chignik. 

The total number of purse and drag seines operated in Alaska in 
1914 in the salmon industry was 336 as compared with 238 the pre- 
vious year. This gain of 98 for 1914 may be accounted for, in part, 
by the presence of more purse seiners from Puget Sound, where it 
was known that an off season for salmon was due. Figures for the 
proportion of catch by the principal forms of gear show that in south- 
east Alaska the total catch by seines dropped from 48 per cent in 1913 
to 47 per cent in 1914; also that the trap catch decreased from 50 
per cent in 1913 to 48 per cent in 1914. The proportion of the catch 
by gill nets in this section, however, increased from 2 per cent in 1913 
to more than 3 per cent in 1914. The catch by lines was about 14 
per cent. In central Alaska the seine catch decreased from 47 per 
cent in 1913 to 36 per cent in 1914, while the trap catch increased 
from 46 per cent in 1913 to 56 per cent in 1914. Also, the gill-net 
catch increased from 7 per cent in 1913 to 8 per cent in 1914. In 
western Alaska the noteworthy feature was the increase in the catch 
by means of seines, a form of apparatus first used to any extent in 
this part of Alaska in 1912. The proportion of the catch by seines 
increased from 2 per cent in 1913 to 4 per cent in 1914. The catch 
of 4 per cent by traps was practically the same both in 1913 and 1914, 
but the catch by gill nets decreased from 94 per cent in 1913 to 92 
per cent in 1914. The increase in the seine catch makes up for the 
decrease in the gill-net catch. Present indications are that there 
will be a growing use of purse seines in western Alaska. 

Of the entire catch of salmon in Alaska in 1914, 27 per cent were 
taken by seines, 31 per cent in traps, 41 per cent in gill nets, and less 
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than 1 per cent by lines and dip nets. The previous year seines took 
30 per cent, traps 32 per cent, and gill nets 36 per cent. In comparing 
these two seasons it will be noted that the catch by seines decreased 
from 30 per cent in 1913 to 27 per cent in 1914, and similarly traps 
showed a decrease from 32 per cent in 1913 to 31 per cent in 1914. 
The proportion of the gill-net catch in 1914 increased to 41 per cent, 
as compared with 36 per cent in 1913. This was brought about very 
largely by the fact that in western Alaska, where gill nets are used 
extensively, the run of salmon was very good, while in southeast 
Alaska where the catch is chiefly by seines and traps, the run of pink 
salmon fell off nearly one-half in 1914. 

The total catch of salmon in 1914 was 54,651,915, as compared with 
59,915,128 in 1913, a decrease of 5,263,213. In 1914 gains of approxi- 
mately 3,350,000 chums, 1,230,000 reds, and 500,000 cohos were 
recorded, but kings fell off 22,000 and pinks decreased 10,325,000. 


SatMon TAKEN IN 1914, By SpEcrES AND APPARATUS, FOR EAcH GEOGRAPHIC 
SECTION OF ALASKA. 


Southeast Central Western Total. 


Apparatus and species. Alaska. Alaska. Alaska. 
eines” Number. Number. Number. Number. 
WONOMOGSUVEL: sss-eme cane week ces sic beaseaacccescee: 227, 867 “WWE S103) baooserasHee 268,175 
DOP AOMCAUIME Hay oes sens erctece seiccis’ secesicice-mise le 3, 837,585 64,327 1,906 3,903,818 
nim pPoack Orin eae see ce tens cclcodecocswesecsls 5,495,773 | 1,918,681 1,973 7,416, 427 
GIN PHOT SDLIN PM Danes eoscn ses occa ane Sete snee ls 6,336 6,821 7, 708 20, 865 
ed MOWSOCK EY CSo- eAcenee ociecececeswecscbocsersses 1,044,005 | 1,235,083 | 1,008,528 3, 287, 616 
Rota eee eee tence tee saci en asccwssienmaee 10,611,566 | 3,265,220 | 1,020,115 | 14,896,901 
Gill nets: ; 
GohonOnsilwens ence seeere ne oe acco ence omeaes 161,549 52,546 107, 988 322, 083 
Doesonichumet 9h. oh patos asm sccoe seer deme eee B85 M208 | aaeoscien ee 384, 143 467, 868 
PINTO AC Kee, Og ITM Seas ee ee os we eee rom le cone acts 25,120 2,948 420, 268 448, 336 
IRGITOISTNIT Ose ore exe Soe teens stem cise ennet nonce 45, 767 24,569 97,325 167,661 
HVOGMOMSOCK OVC see a8 oe hose coos seanien ce cee ceeseae 451, 703 680,690 | 19,931,337 | 21,063, 730 
EL Gtalemeer ne cea bane te cca cmemenieassceuess 767, 864 760,753 | 20,941,061 | 22,469,678 
Traps: : 
Coboyonsilvier.--2 sss ene BSS AON Se sasnse yaaoeese 472, 425 226,614 8,208 707,247 
IDOSNONCHITME Seen eee ee en eee NE Cee eae: 1,477,857 242,125 180,944 1,900, 926 
nmap backs on pinks. says see Se ee a 6,987,998 | 1,684,612 142,757 8,815,367 
ERIE ayes 0) ofc) 0) 9 ko ec pe py a et Se ea GT 24,377 24, 202 7, 787 56, 366 
GUCCMOLSOCKEVO2. Scri-cicic de cine cocicins cee mace Seccaenee 1,968,826 | 2,924,283 529, 523 5, 422, 632 
PRO Gal Pass ont - fo ciaaiciare stan soasscscboncgacne 10,931,483 | 5,101,836 869,219 | 16,902,538 
Lines: i 
CONOFOMSIIVET 275. 2a, te neji Mace meena esee eee ATO AGIS aac sereaece ol isese esis cees 47,161 
RU PMOL SPLINE oa ays clsinio. sacle emer eee met cee aemineee oe 27D; OSU ser etercars ccial| sswlete ewes 275,637 
FL Ot Ales eet cela od dlice qocidanennaece eee ee S22 OSy| ro saaamt cent oemeeeeeen = 322, 798 
Dip nets: 
HUGO MOMSOCK OY Cera c a ue occewet ee cses oeisencace sais: leaimoat mace. 60} 000F sane ssc as = 60, 000 
Total: ; 
Cohororsilyeramaes eee coves s cmiaccdocs mt ecaecncee es 909, 002 319, 468 116, 196 1,344, 666 
ID OPO Chan eens ee es aS ae ne. Be em ema O 5,399, 167 306, 452 566, 993 6, 272, 612 
ump backs Or pinkes 22° O55) 522.0528 eases kekod 12,508,891 | 3,606,241 564,998 | 16,680, 130 
KIN PS ONSPEIN ESS cea Saeco a es ek SS 352,117 55,592 112, 820 520,529 
FRCGRONSOCKCY One ae. noe tomo sete mnach ase oe pautice 3,464,534 | 4,900,056 | 21,469,388 | 29,833,978 
Granditopallz cs .scucccer ee wacceeeeserecaced 22,633,711 | 9,187,809 | 22,830,395 | 54,651,915 


—— eee .:._— nk 
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PERCENTAGE OF ToTAL CatcH oF SALMON BY THREE PRINCIPAL ForMS OF GEAR. 


Southeast Alaska. Central Alaska. Western Alaska. 


Apparatus. 
1913 1914 1913 1914 1912 1914 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Seinest.- 2 tS. ec tetccecaccwemen seenmeasiee 48 47 47 36 2 
ERT ADS vs See eet toene oe ses einseee aieemiere 50 48 46 56 4 4 
Gillimets 2 sn 3235 Se. Soak 5 eee ese tees 2 3 7 8 94 92 


STATISTICS. 


The number of canneries in operation in Alaska in 1914 was 81, as 
compared with 79 for 1913. The total investment declined from 
$31,341,670 in 1913 to $30,830,435 for 1914. The decrease was 
chiefly in southeast and central Alaska. 

The number of persons employed in canning operations in 1913 
was 16,513 and in 1914 the number was 16,307, a decrease of 206 
persons, which occurred in central and western Alaska. Southeast 
Alaska shows a gain as compared with 1913, including an increase in 
the number of Indians employed. Of the Oriental element, there 
was a slight increase in the number of Chinese, but the number of 
Japanese employed was nearly 25 per cent less than in 1913. 

In 1913 the pack of canned salmon was 3,739,185 cases, valued 
at $13,531,604, while in 1914 it was 4,056,653 cases, valued at 
$18,920,589, an increase of 317,468 cases and $5,388,985 in value. 
By sections, the case pack comparison is as follows: Southeast Alaska 
declined from 1,782,898 to 1,776,075 cases, a difference of 6,823 cases; 
central Alaska advanced from 447,249 to 658,791 cases, an increase 
of 211,542 cases; while in western Alaska there was an advance from 
1,509,038 to 1,621,787 cases, an increase of 112,749 cases over the 
1913 pack in that region. Comparisons by species show the following: 
The pack of cohos increased from 75,779 to 157,063 cases, a gain of 
81,284 cases; chums went up from 290,918 to 663,859 cases, an ad- 
vance of 372,941 cases; kings made a jump from 34,370 to 48,039 
cases, a difference of 13,669 cases; while the most noteworthy ad- 
vance was made in the red pack, which surpassed all records for 
this species in Alaska with a production of 2,201,643 cases as against 
1,965,237 for 1913, an increase of 236,406 cases. Pinks declined from 
1,372,881 in 1913 to 986,049 cases in 1914 or a decrease of 386,832 
cases. The net increase for all species in 1914 was 317,468 cases. 

The pack of salmon in 1914 is the largest ever recorded for Alaska, 
exceeding the high record of 1912 by 2,012 cases, while the total value 
this year, by reason of better prices, exceeds the value of the 1912 
pack by $2,628,662. 
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INVESTMENT IN THE SALMON-CANNING INDUSTRY IN 1914. 


Items. Southeast Alaska. | Central Alaska. Western Alaska. Total. 
No. Value. No. Value. No. Value. No. Value. 

C@annenicseeecs sso cchcc ccs 44 |$3, 565, 649 14 |$1, 530, 765 23 1$3,131, 447 81 |$8, 227, 861 

Working capital...........|....-..- 4,440,836 |.......- 1506251003| Hoes aes tb GOI odin ae sae 11, 994, 277 

Wises pale. ssacecctcccnclcccccne 90M 308) | Gaa cca. - 9645029) |e oasaeee 2; SOSKOG6I) hes fee 5,364, 298 

Vessels 

Power vessels over 5 

CONS SOE nts eae oe 101 | 591, 497 41} 435,950 52| 665,428 194 |. 1, 692, 875 

Net tonnage....... DY (7 Aa eee ee 1606) eeieee ocr: DQ OATN Re Nocera CERERINE lesen Sees 

Launches under 5 tons. 58 109, 738 18 22, 974 26 67, 080 102 199, 792 

Sailing ote- teas 7 198, 800 il 419, 299 34 838, 469 52 | 1, 456, 56s 

Net tonnage....... O¥ O39 Peewee aes = TOR BH OE Seer ee er ke been ere (AORTA ON Baeepice ae 


Boats, sail and row.... 800 58, 431 425 35,580 | 1,035 222,357 2, 260 316, 368 
Lighters, scows, house 


ogtSieaee: sconces 289 130, 681 155 109, 050 151 154, 775 595 394,506 
Pile drivers........-..-. 37 176, 748 29 71,192 19 42,375 85 290,315 
Apparatus: 

Hauliseines= as... 6.. 58 17,565 48 18, 946 6 4,163 112 40, 674 
NOMS ose saat Gr 490) nae ene eee TF O04 | Reanim) 2400 a sascenes 2OV824 |e moe see 
Purse seines........ 201 74, 617 O24 || D- efeb s2| Se maceeen es 202 74, 941 
Hathomsesses co. pyar Gia Beene sere GE ee Ses See an Geesesomee ee DO50e ee ee eee 
Gullnetsae see feel 200 26, 008 249 10,915 1, 679 160,597 | 2,128 197,520 
Hathomss eo. - 32. BL O35) Sean eeeeeee HG TS90)|S2 serie. Pe Tike Ween ecece PBA Le eeadee 
Traps, driven......... 136 338, 510 50 111, 035 13 17,954 199 467, 499 
Traps, floating. ..:.... 41 TORO bel er Get oe Deane accra BE eeraey Ceara mae 41 112,941 
Ro tales tee Resa RSs Ne 1 7AS S329) ee soc 5316925159! feos... P3394 O47 he Foe 30, 830, 435 


PERSONS ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1914. 


Southeast Central Western 


Occupations and races. INESGIEGy JUG EIS NGS Total. 
Fishermen: 
Whites 814 675 2, 235 3, 724 
Indians. - 1,306 197 61 1,564 
Chinese. - -. bees Oot |Ramacstackellascetces ee ee 53 
ISIE) 2.55 a cos heoeossindas 8 29 9ceu seeD ee orieseeE re 25 IS | Be eaiace os 26 
Muscollanecous@ias = jesse scan eee seen e eee ene SO) eee soceeea| Seats caceever 30 
i Otal themes aeire cis nasi inc sis sea ae wee tea ee sartee 2, 228 873 2, 296 5,397 
Shoresmen: 
WW VEAL GES Sari Se cana t ee ees See ino sa cnncee ones asece ce 1,113 400 1,071 2,584 
IMCMANS ese sco esses ss acer ojos delus dese seeen et ae 1,367 334 445 2,146 
Gin GS e Sete eee ae Fas BS ee coe ae 2 ee Ee oe $50 33 903 2,084 
JEDANOSON acs eacm sets etestae see ocieseewee tae 600 243 356 1,199 
Mascellameousiainse see caer c nanctnnce yon saeeeatceaee ee 487 328 1,536 2,351 
Tho tell eeeeesrete res See er eek oe ta. wena ie Ae 4,417 1, 636 4,311 10,364 
Transporters: 
VN TIES ee oe poboddcc sa pe BGS OEEO USSD OHEAB UC GOnEDESe 268 110 146 524 
UNG AMS ee accins os sees cmenis ent manclssooae teen senins 8 1 17 
Gimintes pas Sea aa- cot sete come eere cee e ee nee cen lie moepcbeeulssabacceces 1 1 
QWAMICS Ee amy. soca e = om = aseioaiem cote ee oem 1 Dilton as aeeiae 3 
MAS cellaneOusiai a scises Jac asin sitio memset eae mia ea ea en rele stnic wrote files os niciomiclels 1 1 
PROG Rees Ss ahice cee ss eee meee ees see Scene 277 120 149 546 
Grand total: 
WUC OS Seems aco arc's sa\n c= an aee a eee ae 2,195 1,185 3, 452 6, $32 
HES ENENES 7 nea open aa SE ap ORE DEC Uae ta Sone Seapece c 2, 681 539 507 3, 727 
ChimeSoeseee ees ccs. sens concchoseced onto eareee 903 331 904 2,138 
Japanese 626 246 356 1, 228 
MMUSREMATICOUS sears sc ccscce costes deceeeemeccnchos 517 328 1,537 2,382 
io talenteeensc eva sets Lea | eae oe 6, 922 2, 629 6, 756 16, 307 


@ Filipinos, Mexicans, Negroes, Porto Ricans, etc., are included under the miscellaneous heads. 
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Output oF CANNED SALMON IN 1914.4 


Products. Southeast Alaska. Central Alaska. Western Alaska. Total. 
Coho, or silver: Value. Cases. Value. Cases. Value. Cases. Value 
3-pound flat.....- $30; S60 ee occ s ol soot ceeac| tee soceaee |e meee 
1-pound flat...... 2A) el a S| ee eae! See er anal ea Ss 
1-pound tall...... 454,537 36, 863 | $163, 887 8, 864 
Hailes Soocesoe 486, 887 36, 863 | 163,887 8, 864 
Dog, or chum: Tia Dn hin. aah. ies. 
3-pound flat...... IER BE osesacc SAtcsnasea| papemehco:|todtassose 
1-pound flat. 5,568 21 158) | cea acc25 3el)obace tee = |boeee seen tee seaieene 
1-pound tall...... 591, 470 }1, 920, 208 17,723 | 139,618 48, 725 
Motel seem -ece 597,411 |1, 943,305 17,723 | 139,618 48, 725 
Humpback, or pink: a ns Se aa 
4-pound flat.....- 2,103 aD Fe Ee eAO5a| Serenanase Paso aeteoel Bemesacdes 
1-pound flat...... 9, 286 SG, 99T) eto e lee = ae eee als BEA Beale come eee 
1-pound tall...... 749,911 |2,614,196 | 196,368 | 695,015 28, 381 
Total wae yee eee 761,300 |2, 663,592 | 196,368] 695,015 | 28,381 
King, or spring: alfa cig ENCa| pp eens Ge || Gar © raas En | 
4-pound flat...... 1, 061 855 COG | epee =< aeron\erereiaeid sete 2,082 L 
1-pound flat...... 903 4, 665 218 1, 200 3,683 | 21,276 4, 804 27,141 
1-pound tall...... 10, 067 47, 992 10, 950 49, 511 19, 075 96, 066 40, 092 193, 569 
Totalb a eee 12,031 | 61,363] 11,168] 50,711 | 24,840] 129,031] 48,039] 241,105 
Red, or sockeye: iti i aaa SK. 
i-pound fiat...... 35,480 | 316, 763 7,884 | 64,921] 10,461] 97,510] 53,825] 479,194 
1-pound flat... ..- 35,430 | 221,108] 12,340] 86,000] 16,901 | 105,811 | 64,671] 412,919 
1-pound tall. ..... 223, 087 |1, 178,727 | 376,445 |2,105, 088 |1, 483, 615 |8, 113,589 |2,083, 147 |11,397, 404 
Dotalz-es.s5- = 293, 997 


—— == —$}- | ————————— 
6, 871, 745 | 658, 791 |3,305, 240 |1, 621, 787 |8, 743, 604 |4, 056, 653 |18, 920, 589 


Grand total. ...|1, 776,075 


a Allcases contain 48cans. For the purpose of affording fair comparison, cases containing 4-pound cans 
have been reduced one-half in number. 


OutTruT oF CANNED SALMON, 1908 To 1914.4 


Product. 1908 1909 1910 1911 1912 1913 1914 Total. 
Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases ‘Cases. 
3-pound flat. ..... 105; (ascot wee 163 1,574 2,719 3,587 4,579 12,727 
1-pound flat...... 2,414 1, 206 2, 249 1,075 17 266 285 7,512 
1-pound tall.....-. 66, 309 55,350 | 111,614 131,259 | 163, 462 71,926 | 152,199 752,119 
Totalseeeseer 68,828 | 56,556] 114,026 | 133,908 | 166,198 | 75,779 | 157,063 | 772,358 
Be pemdiflatesec2] 0, (Secon | aoa. MiG et eke Seen aa ae 2, 795 985 373 4,153 
1-pound flat...... gly fo) es ie Se al Pn a ee TE GLES | epeeboese 2,619 5, 568 15, 539 
1-pound tall...... 218,406 | 120,712 | 254,218 | 316,550 | 661,838 | 287,314 | 657,918 | 2,516,956 
Totals neseee 218,513 | 120,712 | 254,218 | 323,795 | 664,633 | 290,918 | 663,859 | 2,536,648 
Humpback, or pink: i Me MEM kkcrLiif scl... 
a pound ea ese lca Sees ee | 25 2 Seely) «S888 4,836 | 13,712 | 20,822 2, 103 44, 661 
1-pound flat...... BOO eee eaee 7, 900 G43 7e| bee ae 3, 258 9, 286 30, 450 
1-pound tall...... 643,564 | 464,873 | 543,233 | 991,005 |1, 266,426 11,348,801 | 974,660 | 6, 232, 562 
Total......-...| 644,133 | 464,873 | 554,321 |1,005, 278 |1, 280, 138 |1,372,881 | 986,049 | 6,307, 678 
King, or spring: _ ee ee eee 
3-pound flat...... G2ulumuecees 54 67 5,151 1,585 3, 143 10, 062 
Tey Ko puet lei EAS ea Sones sac bebgsaesec|qosenbe cod] boSaonce sel booacoseso becesoasa6 4, 804 4,804 
1-pound tall...... 93,667 | 48,034] 40,167| 45,451 | 38,166 | 32,785 | 40,092] 268,362 
Total osesecee== 23,729 | 48,034 40, 221 45,518 43, 317 34, 370 48, 039 283, 228 
Red, or sockeye: hires Seat Pa Pee REE Lc, GS ae 
3-pound flat. ..... 10, 909 8,193 | 22,320] 13,601| 28,024 | 29,041] 53,825 | 165,943 
1-pound flat......| 26,950 | 85,193] 39,941 4967 | 16,242 | 11,735 | 64,671 | 249,699 
1-pound tall,..... 1,613,911 /1,611, 916 |1, 388,006 |1, 296, 750 1,856,089 1,924,461 |2,083, 147 |11, 774, 280 
Motalea eae see 1,651,770 |1, 705, 302 |1, 450, 267 {1,315,318 |1, 900,355 1,965, 237 |2, 201, 643 |12, 189, 892 
Grand total....|2, 606,973 |2,395,477 |2,413,053 |2,823,817 |4,054,641 3, 739,185 |4, 056,653 |22, 089, 799 


| 


@ The 3-pound cans have been reduced one-half in number and treated as 1-pound cans. 
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AvERAGE ANNUAL Prick PER CaAseE or Forty-E1cut 1-Pounp CANS oF SALMON, 
1905 To 1914. 


Product. 1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 


| 
Coho orjsilvers::-2-2-------- $3. 20 | $3.63 | $3.91 | $3.98 | $4.07 | $4.89 | $5.67 | $4.44 | $3.45 | $4.39 
ID Yau (Oe (Catehttls —- See scesaeodaee 2.69 | 2.87) 2.97] 2.53] 2.28] 3.04] 3.72] 2.37] 2.21 3. 37 
Humpback, or pink........... 2.95 | 3.00) 3.16] 2.69) 2.40] 3.15] 3.94] 2.55] 2.58 3. 50 
KIN SMON| SPLINES 2. «(nse «115 3.28 | 3.78] 4.18] 4.20] 4.32] 5.34] 6.48] 5.37] 4.04 5. 01 
RedMor!sockeyes. 2-2-5... 3.38 | 3.77 | 4.59] 4.52] 4.53] 5.30] 6.33 | 5.45] 4.54] 5.58 


I 


MILD CURING. 
EXTENT AND METHODS. 


The season of 1914 shows a considerable decline in the mild-cure 
industry as compared with the previous year, when a number of 
shore stations was built in southeast Alaska, and much activity was 
displayed in this field, not only by those experienced in mild-cure 
work, but by others who were not familair with the processes involved 
and who possessed only limited facilities for preparing their catch. 
The result was a very heavy output of mild-cured salmon, part of 
which did not measure up to the high standard of quality previously 
established. In consequence of this, the season of 1914 did not 
open quite as auspiciously as the previous year; and with the coming 
of the European war, operations almost without exception were 
suspended immediately, as it was realized that the principal market 
for mild-cured salmon would in all likelihood be practically closed. 
Subsequent events proved the correctness of these conclusions, as 
the demand for mild-cured salmon fell off very perceptibly, and the 
market was over stocked. 

The important trolling grounds in the vicinity of Forrester Island 
were again the scene of much activity this season. This island is a 
Federal bird reserve and is under the control of the Department of 
Agriculture. Operations were conducted under the immediate 
direction of Game Warden Willett, of that department, who reached 
Forrester Island on May 23 and was on duty there until the end of 
August. A total of 457 permits were issued covering fishing opera- 
tions within the reservation. At one time more than 400 fishermen 
were engaged. Each fisherman was required to paint his permit 
number distinctly on his boat, and a limit was placed on the catch. 
This was made possible through arrangements with the buyers, who 
fixed the number that would be purchased on the following day, which 
number was posted on the bulletin board. The prices agreed upon 
were as follows: Red kings, 20 pounds or over, $1; red kings under 
20 pounds, 30 cents; white kings, 20 cents; cohos, 5 cents. An 
agreement was made with the buyers to the effect that if rowboat 
operators could furnish enough fish, none would be purchased from 
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the power trollers. Two checkers on the boats operated by the 
buyers were able to prevent practically all surreptitious disposal of 
fish by power-boat trollers. No permits were issued this season to 
power boats, and although a few power boats were present there 
was practically no trouble this year as compared with previous seasons. 
The best run of king salmon did not materialize until August. It 
was too late to be of particular benefit to the fishermen, as about 
this time the war in Europe put an end to operations.. In June most 
of the natives left the Forrester Island camp to work in near-by 
canneries. 

The general work of mild-cure operations in southeast Alaska in 
1914 has been well covered by a report from Mr. KE. P. Walker, of the 
Bureau’s force, with headquarters at Wrangell, and the following 
extract from this report is herewith reproduced: 


The king salmon, which is the species utilized in mild-cure operations, other than a 
relatively smail quantity of coho salmon, is the largest of the five species of salmon 
entering the waters of southeast Alaska, and in 1914 the average weight cf the king 
salmon was about 22 pounds. In certain sections of this district the fish were some- 
what larger and in others much smaller. The early run, near Craig, averaged about 
30 pounds, while the run at Cape Ommaney somewhat later in the season did not 
average over 15 pounds. King salmon are referred to as white meated or red meated 
accordingly as the flesh of the individual is a pale flesh color or a rich salmon color. 
The latter is the form especially sought after by the markets, as it retains its color 
perfectly, save when canned, and is rich and palatable. The white flesh is equally 
rich and valuable for food, but being less highly colored is not in demand by the 
market at the present time. Fortunately the white-fleshed individuals are in the 
minority, there being only about 10 to 15 per cent of the fish taken that are of this color. 
To some people the quality of the white-meated king salmon is considered superior, 
especially when eaten fresh, to any other salmon, and its lack of popularity may be 
attributed almost entirely to the absence of a rich, attractive color rather than te any 
fault in quality. 

Mild curing is the most important method by which the king salmon is now utilized. 
It is only during the past five years that the mild curing of king salmon in Alaska 
has become an important industry, but at the present time it has ranked next to 
canning as a method of preparing the salmon products of Alaska. 

The capture of king salmon is effected chiefly by two methods—trolling and gill 
netting. A few, however, are caught in traps along with the other salmon, and during 
the season just closed one person operated a trap for this species, but with indifferent 
results. The method of trolling, in brief, consists merely in pulling through the water 
slowly a hook baited with a herring or having an artificial spoon attached to it. The 
trollers are of two classes, those operating hand boats and those having power boats. 
The former have merely rowboats adapted to one person, from which the operator 
tows a single line carrying one hook. The power trollers have, as a rule, small power- 
propelled boats ranging from a mere rowboat in size to quite stanchly built little 
vessels of as much as 5 tons. The power troller has fitted to each side of the boat an 
outrigger or pole about 15 feet in length, projecting nearly horizontally, to the end of 
which is attached a trolling line. Frequently a third outrigger is placed vertically 
at the stern, to which is attached another line, thus enabling a power troller to operate 
at least three lines at once. 

The hand troller almost invariably plays a fish when hooked, thus tiring it out before 
attempting to remove it from the hook and insuring the landing of a high percentage 
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of the fish hooked. The power troller, however, does not thus play a fish, but immedi- 
ately hauls in the line while the boat is going ahead ata speed much faster than that 
ever attained by the hand troller. If the fish is hooked securely enough, it is landed 
without delay; but if it is only siightly hooked or is an unusually vigorous one, it fre- 
quently escapes by tearing away from the hook. It is at once apparent that by tms 
method many fish are hooked which escape with injuries and often subsequently die 
asa result. The average size of power-trolled fish is less than those trolled by hand, 
owing chiefly to the fact that great numbers of the larger and stronger fish hooked by 
the power trollers are able to tear themselves loose, while comparatively few are lost 
by the hand troller, who plays his fish. 

The season for active trolling for king salmon begins the latter part of March and con- 
tinues until late in June, depending somewhat on the weather and the different local- 
ities. The principal trolling grounds are the waters about Forrester Island, Cape 
Ommaney, Point Lemesurier, Point Caamano, Kashakes Point, Craig, Wrangell, and 
Sunny Bay. There are various other less important grounds, as king salmon may 
upon occasion be caught at almost any point in southeast Alaska, but more especially 
south of Wrangell Narrows. They may be caught throughout almost the entire year; 
in fact, there isnot a month when king salmon may not be taken. In the fall and 
winter they may be caught at Snow Pass, Zarembo Island, Tongass Narrows, and 
other places. Early in February and March they begin running near Wrangell, and 
a short time after that the run at Craig and other outside points commences. 

Trolling furnishes employment to probably not less than 1,500 persons in southeast 
Alaska each season. This number is estimated, as trollers are so widely scattered that 
it is practically impossible to make even a reasonably accurate census. There are 
hundreds of miles of coast line dotted with groups of camps of trollers or of scattered 
and singlecamps. The large number of persons engaged in this work may perhaps be 
accounted for by the fact that trolling operations can be engaged in successfully by 
those possessing quite limited capital, as the equipment is not expensive and suitable 
trolling grounds are not so limited as are suitable gill-netting grounds. The cost of a 
hand troller’s complete equipment does not on an average exceed $90, allowing a valu- 
ation of $30 for the boat, $10 for gear, and $50 for camp equipment and incidentals 
possessed by most hand trollers. The power boats vary greatly in value, ranging from 
$150 to $2,000 each, the average probably being about $800. 

Gill netting for king salmon is carried on in only two regions in southeast Alaska, 
namely, at the mouth of the Stikine River near Wrangell and in Taku Inlet near 
Juneau. In the former region the nets range from 250 to 600 fathoms in length, aver- 
aging about 375 fathoms, while in Taku Inlet, where there is much floating ice from 
the glacier, the nets are considerably shorter, averaging only about 190 fathoms in 
length, with a maximum of 300 fathoms. This region is much more restricted than the 
Stikine River grounds and does not afford good fishing to as large a number of boats. 

Fishing with gill nets is carried on chiefly at either high or low tide and preferably 
at night or during the day if the water is sufficiently turbid to conceal the nets from the 
fish. In the Stikine region one fisherman, asa rule, lives on a boat, which is ordinarily 
but a large skiff powered with a small engine and having a small cabin forward. Such 
boats are valued at about $400 and have a carrying capacity of 2 to 3 tons. Some 
boats are of a much better type and are correspondingly more valuable, often costing 
as much as $4,000. Such boats generally carry a large skiff in which the gill net is 
stowed and from which it is set. 

The mild-cure plants may be divided into two general classes—floating stations and 
shore stations. The latter are owned or operated chiefly by large companies. Of 
these are the stations that buy the fish in a fresh state and do their own mild curing 
as well as buying the mild-cured product put up by fishermen. There are also those 
which only buy fish mild cured by the fishermen and small operators. The floating 
statinns vary in size from large scows or boats of considerable capacity to small power 
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boats holding but a single tierce and operated by only one person and supplied en- 
tirely by that person’s activity at trolling. The floating stations are either towed or go 
under their own power to the various fishing grounds and can scarcely be said to have 
any regular location. Under this arrangement the fish are brought directly to them 
by the fishermen as well as caught. The shore stations run regular boats to the fishing 
grounds, where the fish are bought of the fishermen and are then taken to the station 
for preparation. The greatest care must be exercised in handling salmon for mild- 
curing purposes if a desirable product is to be realized. The fish are cared for as soon as 
possible after capture. In their preparation the heads and gills are first removed; 
next the fins are cut off close to the body and the fish are opened in a straight line along 
the abdomen and the viscera removed. Following this, the sides are separated by 
cutting close along the backbone on each side, removing the backbone and leaving 
the two approximately equal sides of flesh containing only the ribs and the basal bones 
ofthe fins. From the cutting table the sides are put into a tank of fresh running water, 
from which they are taken for the final cleaning. In this process each side, or fletch, 
is carefully scraped under a stream of fresh water to remove any blood and loose tissues, 
following which an incision is made in the skin to allow the brine to penetrate, and the 
fletchis then placed in a heavy salt solution. After remaining in this brine from 5 
to 10 hours the sides are then taken out and carefully packed in tierces, alternating 
with layers of fine salt, care being taken not to use so much galt that a hard salt product 
will result. They remain in this condition for about 15 days, when they are repacked 
and graded according to size in tierces with fresh salt. These tierces are then headed 
up and kept in a cool place until ready for shipment. 

Mild-cured salmon may be served in various ways, and is not to be confused with the 
ordinary salt fish. It may be boiled and served as an excellent moderately salt fish 
or it may be prepared by the method most commonly employed by the German trade, 
which is to soak the sides slightly and then smoke it. 

During the season of 1914 there was much waste of king salmon, both of the fresh 
fish and the mild-cured product. The German trade, which consumes by far the 
greater portion of this product, desires sides weighing not less than 6 or 7 pounds, so 
that when smoked and sliced the slices will be of a suitable size to put up neatly in a 
uniform package. There is a fair market for well-cured sides of 6 pounds and over, but 
in many cases fish that will not cut a 6-pound side are discarded, irrespective of price, 
although the quality of the smaller fish is fully as good or even better than the large 
ones. As has been previously indicated, the mild-cure market greatly prefers the red- 
meated fish. Asa result, white-meated fish are frequently refused by the buyers and 
packers, although a few are taken at very low prices considering their real food value. 

In the preparation of the fish about one-third of its total weight is waste and the 
remaining two-thirds is divided equally between the two sides. An 18-pound fish will 
therefore cut two 6-pound sides, and when in mild-cure operations sides of at least 6 
pounds are desired, all fish under 18 pounds weight are discarded, and much waste 
therefore results. During this season the average weight of king salmon for all of south- 
eastern Alaska was only about 22 pounds. On certain trolling grounds not over 20 per 
cent of the fish taken weighed 22 pounds, while on some other grounds the proportion 
of fish of this size was not much better. 

When it is considered that many buyers have a minimum weight limit of 20 pounds 
per fish and a limit on the number of fish taken from each person per day, and are 
paying more for large fish than for small, it is at once seen that the fisherman will con- 
tinue to fish, if possible, even after he has his per diem limit, in an effort to catch his 
limit of large fish rather than small. All of the smaller fish taken in excess of the limit 
will then be thrown overboard. The scale of prices at one station was as follows: 
Whites, 25 cents; reds, under 16 pounds, 25 cents; reds, between 16 and 20 pounds, 50 
cents; and reds, over 20 pounds, $1. At another place the following prices prevailed: 
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Whites, 20 cents; reds, 20 to 40 pounds, $1; and reds over 40 pounds, $1.25. Thus one 
company was buying a limited number of red-meated fish under 20 pounds and the 
other none at all. With the 20-pound limit in force it was not an infrequent sight to 
see reds weighing as much as 193 pounds thrown overboard for no other reason than 
that they lacked 4 ounces of weighing 20 pounds. It is well known that in the last 
four years the average size of the king salmon caught has constantly decreased. 

In the early part of the season of 1914 two stations purchased all fish offered to them 
by the fishermen, mild curing the red-meated ones of 20 pounds or over and disposing 
of the remaining small reds and whites to canneries. Later in the season after warn- 
ing had been given that prosecutions would be commenced against those wasting fish, 
other stations began to take the small red-meated and the white-meated kings, dis- 
posing of them to canneries, in order that the fishermen might not be forced to cease 
operations. 

The stations purchasing only fish already mild cured by the smaller individual 
operators and fishermen did not help matters in respect to waste, for the small mild 
curer prepared all his fish and offered them to the buyers, who would accept only the 
red sides weighing 6 pounds or over, thus leaving the remainder on the hands of the 
men preparing them, who, having no market, were forced to dump them overboard. It 
sometimes happened that as much as 50 per cent of the mild-cured fish prepared by a 
fisherman were thus wasted. There is much dissatisfaction among the fishermen and 
small operators with the treatment received at the hands of the buyers, as under present 
conditions much labor is involved for small compensation. 

Another form of waste, but of less seriousness than that just described, results from 
the ignorance, carelessness, and inadequate equipment of many of the small operators. 
This was especially true in 1913, when the market was burdened with large quantities 
of poorly prepared fish as a result of the idea that anyone who could catch fish and 
put them in tierces was qualified to turn out a good product. This condition was some- 
what better this season than in 1913, as there appeared to be a smaller quantity of infe- 
rior fish offered by the fishermen to the buyers than formerly. The lack of cold-storage 
facilities is frequently a serious handicap to the small operator who puts up mild- 
cured salmon. 

Promptly upon the commencement of the European war all mild-cure operations 
ceased, owing to the fact that the industry was financed chiefly by European capital 
and was dependent almost entirely upon Germany for a market. At the end of the 
year practically all mild-cured salmon prepared this season remain unsold and with 
no immediate prospect of early disposition. This interruption of the foreign market 
_ should be taken advantage of to stimulate an American trade in this excellent food 
product. 


The waste of king salmon mentioned in the foregoing is a serious 
matter, the remedy for which lies in prosecutions of all persons who 
indulge in the practice. The burden of this seems to fall upon the 
fishermen, since the buyers can not be forced to purchase fish they do 
not want, but as a matter of fact, if the fishermen are prosecuted the 
result is to practically stop trolling operations, and the chief burden 
thus rests upon the buyers, who are dependent upon the fishermen 
for their supply of fish. Notice was served upon the buyers last 
season of this intended course, and it forced them to make an effort to 
dispose of the small red-meated kings and whites to canneries. A 
number of them succeeded in doing this. Most of the fishermen saw 
the justice of the stand taken. They had scarcely made expenses 
when able to sell only their catch of large red-meated fish, and were 
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not averse to the adoption of measures which would either compel 
them to cease operations or force the buyers to provide a market for 
all fish caught. 

Principal mild-cure plants.—This season Engelbr. Wiese (Inc.) was 
again engaged more extensively in mild-cure operations than any 
other company. Operations were conducted at three plants, the 
most important being at Waterfall, and the other two at Port Con- 
clusion and Hoonah. Of the other more important producers of 
mild-cured salmon were the Vendsyssal Packing Co., at Tyee; the 
Alaska Cooperative Fishing & Packing Co. and the Columbia & 
Northern Fishing & Packing Co., at Wrangell; the Diamond T Pack- 
ing Co., and the Salmon Packing Co. (Ltd.), at Ketchikan; the Linden- 
berger Packing Co., at Craig; the Swift-Arthur-Crosby Co., at Warm- 
chuck; the Taku Canning & Cold Storage Co., at Taku; and the 
Pacific Coast & Norway Packing Co. and Rasmus Enge, at Peters- 
burg. M. B. Dahl was also engaged quite extensively, operating the 
schooner Volante (119 tons) as a floating mild-cure plant in southeast 
Alaska. Other floating plants were operated on scows by the Pacific 
Coast & Norway Packing Co. and by Regnor Dahl & Son. The Sal- 
mon Packing Co. (Ltd.), at Ketchikan, is a new company to enter the 
mild-cure field in Alaska. The Alaska Cooperative Fishing & Pack- 
ing Co., at Wrangell, merits mention as being a cooperative organi- 
zation chiefly of fishermen, which attempts to handle all properly 
prepared mild-cured salmon brought in by its members. 

In central Alaska mild-cure operations were of modest proportions, 
the total product being approximately 100 tierces. Operations were 
conducted on Cook Inlet and on the Copper River. 

In western Alaska the power schooner Bender Bros. was operated 
by J. E. Shields, of Seattle, in mild-cure work on the Kuskokwim 
River. Upward of 100 tierces were prepared, of which 20 tierces 
were of chum salmon. All fish were taken in the Kuskokwim River. 
Mild-cure operations in this remote section of Alaska are more haz- 
ardous than in southeast Alaska, where cold-storage facilities for 
handling the product are more accessible. This is the second year 
that the Bender Bros. has been operated on the Kuskokwim in mild- 
cure work. 

STATISTICAL SUMMARY. 


The investment in mild-cure work this year was $777,564, as com- 
pared with $1,165,866 in 1913. The number of fixed plants decreased 
from 20 in 1913 to 17 in 1914, this decline being in southeast Alaska. 
There was also a proportionate lessening in the total number of per- 
sons engaged from 2,644 in 1913 to 2,161 in 1914. Of the total, how- 
ever, there was an increase this year in the number of Indians engaged 
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as fishermen in southeast Alaska. The total product declined from 
7,443 tierces in 1913, valued at $543,362, to 4,091 tierces in 1914, 
valued at $300,052, a decrease of 3,352 tierces and $243,310 in value. 
A tierce contains 800 pounds of salmon, net weight. 


INVESTMENT IN THE SALMON Mitp-Curine INDUSTRY IN 1914. 


Items. Southeast Alaska.| Central Alaska. | Western Alaska. Total 
No. Value. No. Value. No. Value. No. Value 
Hixediplantsaetesessteeees. 15 | $94,639 1 $500 1} $3,000 17 | $98, 139 
Operatingicapitale ss ete. -|asecc=e- 240 i502 sence == IE (0 0.0) ee Sect DOOD) ene memet 246,750 
Vessels: 
Power vessels over 5 tons. 31 D5 S00W sss cee cel ewe cme cese 1 12,500 32 108, 300 
Net tonnage.....-.-- Dade eaeneee eae mead a] OLS ees oe Oy econ eeeets 440 oat weno 
Launches under 5 tons... 404 | 248,700 2 250 1 500 407 244, 450 
Sarling 2 Se Sse 220 Vt 1 BADOON Esmee (Sethe a. cose ees ee telecoms 1 3, 500 
Net tonnage......... ALOE | Seer yea |lseista's,c ais)|are sim airs care ls ome oeoe [teem emcee G4 ee ae 
Boats, sailand row...... 1,178 41, 235 1 25 5 250 1, 184 41,510 
Lighters, scows, house- 
[00 hae See oO sSAaeeeee 10 4,200 
Gear: 
Haul seines 1 400 
Fathoms. 600) Sa-eeeceee 
Purse seines.. 5 | 2,625 
Fathoms 0984 Seance sce 
Gaillnetsas iSscecenecee 251 17, 445 
Fathoms 225920) o cacs eae 
Trawl lines 4,612 9, 245 
Traps, staked 1 1,000 
M Oba erat sees aeees | eee els OD CON naseuees|| So eyOlD) Iisecccec| 121,650! ooeses. 777, 564 
PrerRsoNsS ENGAGED IN THE SALMON MiLp-CurING INDUSTRY IN 1914. 
j Southeast Central Western 
Occupations and races. Masha. lesa Ancien Total 
Fishermen: 
A ICOS ER tech coi acid ancl Ser cioneutea wales csecseie 1,699 2 4 1,705 
nidians. = 2.1.2 Me asec ee enone eet eeenene BIDE | Sastaemaaces|s sosesetice x 312 
Shoresmen: 
WLesa eee eta ae eee. hse. Ee We eS atest 63 3 5 71 
Jhalt nas Ase SR OOP COO AR OCR R OCs Eee eee ct ie th PE SSreaooone 20 25 
iPransporbers:) Wihites: tsictinjc- cies sons ciec<eccce ccc se. ATs Ee asses 1 48 
WNOta exec case eae s ete coos ce cace Veet ees cceeeeses 2,126 5 30 2,161 
PrRopucts OF THE SALMON Minp-Curine INpustRY IN 1914. 
Species. Tierces. Pounds. Value. 
Southeast Alaska: 
IRIS ELIT OTs aaj oe wen cic ca cee eh Seo en ok errosinn cee ae 3,833 | 3,066, 400 $287, 274 
WOH OSAlM OMe: sec cece ce ae eo oe ee ee ee ts ceeeeiee ok 40 32, 000 2,368 
GUS eh oe Se SR Ue ty eee eee a ot Ste Ce Sere meareah at reesp y. 3,873 | 3,098, 400 289, 642 
@ontralkAlacke-sikeang: salimon': sleygesae oe ae ead caste cb sieasisigeten- at 102 81, 600 6, 120 
NVGStenM MAU aNkasmKanoesAlmOncocscc .csnae cease anoser sn ecten et aee a116 92, 800 4, 290 
Tyee ley te Me OS ae AL Se Re Sa le te en eR, eae EN 92 vee 218 174, 400 10, 410 
Grand total.............. AON ns ee Macca WE ote ok Seed 4,091 | 3,272, 800 300, 052 


-. 


@ Includes 20 tierces chum salmon and 3 tierces of red salmon. 
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PICKLED SALMON. 


The lessened demand for salt salmon in 1913 and the consequent 
weakening of the market resulted in a lack of interest in salting 
salmon in 1914. This was more noticeable in southeast and central 
Alaska, where there was a lighter run of pinks, which resulted in 
greater demands for canning purposes. In western Alaska the 
production of salt salmon was quite good, but no doubt this was due 
in part to the heavy run of reds, which at times could not be taken 
care of by the canneries. Later in the season the price on salt_ 
salmon improved materially over that obtaimed in 1913. The 
European war has been a factor in this advance. 

In southeast Alaska this year the only concern to operate a salting 
enterprise other than in a more or less incidental way was the 
Holbrook Fish Co. Early in December this plant was partly de- 
stroyed by fire. In central Alaska the production of salt salmon was 
chiefly from the Copper River. Of the salteries in western Alaska, 
one was operated at Koggiung by the Alaska Salmon Co. as a floating 
plant on the schooner Lizzie Vance, a vessel of 383 tons. 


SALMON BELLIES AND BACKS. 


The so-called salmon belly, which consists of the abdominal walls 
of the fish cut in one piece and put up as a pickled product, is regarded 
by the initiated as quite a delicacy. The fact that fishermen and 
other cannery employees who go to Alaska for the fishing season often 
put up a kit or a small barrel of bellies to take home in the fall is evi- 
dence of the popularity of this article. The preparation of salmon 
bellies for the market is not conducted at present along very extensive 
lines in Alaska. In 1913, the product was 451 barrels, and in 1914 
it was 406 barrels, valued at $5,454. These figures have been 
included in the table of pickled salmon shown elsewhere. 

When salmon bellies are put up, it is required by the Department 
that the remaining edible portion of the fish must be utilized in order 
to observe the provisions of section 8 of the act of June 26, 1906, 
regarding the wanton waste or destruction of salmon or other food 
fishes taken or caught in any of the waters of Alaska. In accordance 
with this requirement of the law, it has been the practice when 
preparing bellies to make use of the backs, either dried, pickled, or 
smoked. The dried form is used ordinarily as dog feed. In 1914 the 
product of dried backs amounted to 9,000 pounds of cohos and 6,000 
pounds of humpbacks, having a total value of $810. The production 
of pickled backs was 2,000 pounds of reds, 1,000 pounds of hump- 
backs, and 14,000 pounds of chums, the total value of which was $280. 
In addition, 8,000 pounds of red backs valued at $400 were smoked. 
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STATISTICS. 


In 1914, there were 15 salteries in operation, as compared with 
24 in 1913, and the investment declined from $445,377 to $286,356. 
The number of persons engaged decreased from 478 in 1913 to 248 in 
1914. The output of pickled salmon also shows a proportionate 
reduction, for this year it was but 26,: 62 barrels, valued at $252,662, 


as against 38,332 barrels, valued at $279,249, in 1913. 


It will be 


noted that although the quantity prepared in 1914 was about one- 
third less than the previous year, the value was only about 10 per 


cent less. 


Of this year’s production of pickled salmon in Alaska, 


approximately 89 per cent came from the Bering Sea region, as 
compared with 77 per cent from that part of Alaska last year. 


INVESTMENT IN THE SALMON PICKLING INDUSTRY IN 1914, 


Items. Southeast Alaska.}| Central Alaska. | Western Alaska. Total. 
. Value. 
HaltenleSensasc so seccemeneesice= 15 $78, 421 
Operating capitalesssssescece|eeeee ses) Aa O00 Me ooseeeet Lv; p00) Soo. c.)) 885000) 7 ooo. 119, 500 
Vessels: 
Power vessels over 5 tons. 8 38, 200 
Net tonnage........--  Reeerericce 
Launches under 5 tons. -. 9 17, 150 
Sailing eee ees eee eee 1 9, 000 
Net tonnage.......... G20 eee 
Boats, sail and row....... 71 8,310 
Lighters and scows....... 13 5, 050 
Haul seines .............. 8 1, 555 
HATROMS See cs cet cee R350 Pe cee cess 
IPUTSOISCINCS= <5.) .~ssceei- 8 1,150 
Wathoms: 22... <.ss<<. O05) Sesseneene 
Gillinetste sass cc c<cee's 95 5, 490 
MaAtMOMS! o= a5. cereals T2084 Ne se ae cress 
(Rrapsaniven\..5-...5--- 1 2,500 
Mra wislineS= ses tenes osst 1 30 
Mota. sass clececlincesslesisisactec|) 48; 098i sccssecs|) 88,600 1552251) 199.308) 5252-36 286, 356 
PERSONS ENGAGED IN THE SALMON PickniInG INDUSTRY IN 1914. 
; Southeast Central Western 
Occupations and races. aR Jatt Fes, INERT. Total 
Fishermen: 
IWANITOS Shc os moc tcc cee wowoueane bees ceuiietitse et aes 9 6 65 80 
INALIVOS Sa fais occ wie wis sain’ Neco see ew eee ona ceeeeette 9 29 3 41 
MOpaleseeenscsciencclscess oc wctanot aie scene sects 18 35 68 121 
Shoresmen: f 
WW ViADTGOSE ee eee hance sccncapiscanamcueecassaceseceas 6 9 68 83 
INA GIVES See ee sos aciererts SASSER Seo eee eee iomeate 16 Wile Senses 23 
ERO TRS Seen tee Se Soe oe ee MS es 22 16 68 106 
Transporters: 
Wah eS Ea Pera mee earn cents ciacioacis iw ctclad dois oe ee | Mamocemenete 1 15 16 
INATLV. OSEe cree cence cee cae boo one re cee cobs tel scoebeeewcee OilSegeeadonsee 5 
EO tell Samra a cteaee wate eas oe aceon eee wis ae eee cee 6 15 ie 21 
Grand ito tal = e2tec eet soc eee dete Seca sascke 40 57 151 248 
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BARRELS® OF SALMON PICKLED IN 1914, By SpeEcIEs. 


Products. Southeast Alaska.| Central Alaska. | Western Alaska. Total. 


No. Value. No. Value. No. Value. No. Value. 

Cohoorsilivervecavas 4-5-2 160 $1, 140 205 SL, 627m ccees 3 ae reaeneete 365 $2, 767 
Coho bellies! 2 :2yeyieee 2 ee Ie Eben. | See ae 32 562 35 $420 67 982 
Dor oOnCchimpereecseceeere se | 39 iii Beene Se aGanee ee 14 98 53 293 
Chumaibellies oss -eeeeee eee 18 180) )|-tezoce eco e | Pac seen eee eeeeioe 18 180 
Humpback, or pink.......... 399 2, 456 83 MOSS. SoS ealiase ees 482 2, 954 
Humpback bellies............: 173 1, 876 56 744.1 Net Al Eee aeae ae 229 2,620 
Kine yor Spring. wee sss a aseee 30 210 31 329 208 2,049 269 2, 588 
King jhelliesso2i5¢.-.25. 2. oat [bade a sale ceemcebel esas pe aeleeeaeeoeee 2 1 2 13 
Redmorsockeye-sse-nceseune | 16 184 | 1,557 16,597 | 23,212 | 221,812 | 24,785 238, 593 
Red "bellies essences: 4 88 88 AO eae Gal ee oneness 92 1, 672 

Motalis..£5¢ s.keeeassacee 839 6,329 | 2,052 21,941 | 23,471 | 224,392 | 26,362 252, 662 


@ Barrels holding 200 pounds of fish. 


FRESH SALMON. 


SHIPPED FROM ALASKA. 


Although the shipment of fresh salmon to Puget Sound from 
Petersburg, Wrangell, Ketchikan, and Juneau is chiefly incidental 
to mild curing or other methods of handling, the industry is never- 
theless of considerable importance. The fish are boxed in ice and 
are transported by regular steamship lines. The period of transit 
is less than three days and delivery in good condition is easily accom- 
plished. In 1914 shipments of fresh salmon from Alaska aggregated 
1,759,733 pounds, valued at $60,375. This is a substantial gain over 
1913, when 645,956 pounds, valued at $51,727, were shipped. 


MARKETED LOCALLY IN ALASKA. 


Definite figures are not available as to the exact quantity of fresh 
fish distributed through the local markets in Alaska, but at the more 
important centers of population, such as Juneau and other cities, the 
amount consumed is of sufficient importance to warrant mention in 
this report. It is estimated that the consumption of fresh fish pur- 
chased either at local markets or from fishermen for use at the more 
important centers is 500,000 pounds, valued at $40,000. Of this 
quantity about 50 per cent is halibut, 35 per cent salmon, and 15 per 
cent miscellaneous fishes, such as black cod, herring, bass, and other 
species. Retail prices vary from 7 or 8 cents a pound for halibut to 
10 or 12 cents for salmon. 


FROZEN SALMON. 


As for several years past, the freezing of Alaska salmon was con- 
ducted in 1914 in connection with other cold-storage business at a 
number of plants in southeast Alaska. These included the New 
England Fish Co. at Ketchikan, the Taku Canning & Cold Storage 
Co. at Taku Harbor, the Juneau Cold Storage Co. at Juneau, the 
Booth Fisheries Co. at Sitka, and the Columbia & Northern Fishing 
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& Packing Co. at Wrangell. The New England Fish Co. froze more 
than 100,000 pounds, while the other concerns produced less quanti- 
ties in the order in which they are listed. 

During 1914, the total quantity of salmon frozen in Alaska was 
228,528 pounds, valued at $8,551. This shows a heavy decline from 
the season of 1913, when the product was 701,418 pounds, valued at 
$28,057. Conditions in 1913, however, were quite unusual, as the 
market for canned chum and coho salmon was unattractive, hence 
more attention was directed toward the freezing of these species. 


SALMON FROZEN IN ALASKA IN 1914. 


Species. Pounds. Value. 
Won osalnIOnmerer re eaten ce Aa eee eee stecelteisemaietwccdiecees soceaciiceseecicuis 125,918 $5,349 
Chumisalmone cece ces cccccs Seow sic encmtgace ness SCORE GES SOD eae ESE se 89, 644 2, 676 
PRS EFS Alm OAs Heroic es cere Sais ciclo cioee ee eeise Cemicisins ciswisisiniole wiclneis cise scigwewccicene = 12,966 526 
MO taliae saees ose ce es acces eee oe me ane Doe ace tem cce dccebwcleciccececccieescece 228, 528 8, 551 


DRY-SALT SALMON. 


The Morrison Salting Co. dry salted 11,400 pounds of red salmon 
on the Chilkat River near Katalla, and at Idaho Inlet in southeast 
Alaska the Glacier Fisheries Co. similarly prepared 800 pounds of 
coho salmon. The total value of these products was $810. In 1913 
the production of dry-salt salmon im Alaska was 21,282 pounds, 
valued at $1,235. 


SALMON IN THE YUKON. 


The salmon fisheries of the Yukon were the object of inquiry and 
investigation by Agent H. O. Smith, who made a trip, late in the 
season, up the river from St. Michael to White Horse. The state- 
ments which follow are based chiefly on notes made at that time. 

The Yukon is navigable for large vessels of the Mississippi River 
type from St. Michael, on Bering Sea, to White Horse, in Yukon Terri- 
tory, a distance of more than 2,000 miles. The river is narrow and swift 
at the latter point, but throughout most of its length is broad and 
rather sluggish. With the exception of one stretch of 70 miles, its 
waters find their way to the sea through various channels or beds 
which greatly increase the difficulties of navigation and make it neces- 
sary to use the sounding lead almost constantly. The stream empties 
into Bering Sea through a delta 70 miles wide, consisting of five main 
channels and numerous smaller streams. Throughout the greater 
part of its length the Yukon flows between low banks, which each 
season are receding considerably, chiefly because of the erosive effects 
of the ice break-up in early summer. 


- 


48 ALASKA FISHERIES AND FUR INDUSTRIES IN 1314. 


The species of salmon found in the Yukon are the chinook, coho, 
and chum, with occasionally a humpback. One fisherman operating 
a wheel said that he had not caught more than three or four hump- 
backs throughout the summer. The chinooks are used more than 
the other species for human consumption. They are found all the 
way up to the headwaters of the stream. The chinooks begin to run 
as soon as the ice disappears, generally from the first to the middle 
of June, and the run continues usually for 30 to 40 days. In Sep- 
tember another run of this species appears for a shorter period. 

The cohos and chums are the most numerous salmon in the Yukon 
and large quantities are easily secured, which are prepared for dog 
feed for use during the long winters of that latitude. Considering 
the great extent of the Yukon and its tributaries, demands in this 
direction are quite heavy, for mming camps and the dwellings of 
natives are scattered throughout this vast region. 

Fishing in the Yukon is conducted almost altogether by means of 
small and rather primitive fish wheels, which are placed at various 
points along shore where the current is strong enough to keep them 
constantly in motion. The wheels are often located in specific places 
to catch the different species, as it has been found that the cohos are 
taken more plentifully along the sandy beaches, while the chums favor 
the rocky and rough banks. Therefore wheels are often set on one 
side of the river to catch chums and on the opposite side for cohos. 
In some places, however, no apppreciable difference in respect to 
these two species is noted. 

The lower Yukon section, which is flat and subject to overflows, is 
sparsely populated by natives and but little fishing is done. The 
natives along this part of the river are improvident and shiftless. 
What little fishing they attempt is generally neglected, and part of the 
resulting light catch is usually sold to traders at 3 to 4 cents a pound. 
Along in the winter, when food runs low for themselves and their 
dogs, they often purchase the same fish back from the traders at 8 to 
10 cents a pound, if they can scrape the money together. The lower 
Yukon is not as well adapted to the fishing methods and appliances 
of the natives as are the middle and upper reaches of the stream. 

From Holy Cross up as far as Kaltag the greater part of the catch 
consists of chums, although there is a good sprinkling of cohos. In 
this part of the stream there are precipitous banks, and rough and 
rocky beaches. At Nulato, which is perhaps the leading fishing center 
of the Yukon, the catch is mostly cohos for here sandy beaches are 
more common. From Nulato to Ruby fishing is carried on more 
systematically than farther down stream, and the catches are much 
heavier. Smokehouses have been constructed, and the bright red 
appearance of the cohos, hanging on racks to dry, makes them much 
more inviting than the pale chums lower down the river. At Ruby 
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cohos are taken along the shore adjacent to the town, while on the 
opposite side the chums run. The latter species is not much sought 
this far up because of the superior quality and appearance of the 
cohos, and because by this time the chums have become much more 
emaciated than the cohos. There, also, is so much less oil in their 
flesh that they make poor dog feed to say nothing of their being 
almost worthless as food for man. About the same conditions pre- 
vail up the Tanana River to Fairbanks. Conditions are similar 
farther up the Yukon but the catch is of diminishing importance both 
as to quantity and quality. 

A sufficient quantity of fish is put up at almost all places to meet 
the demands of that part of the country and for those residing back 
in the interior. From Holy Cross to Ruby large quantities of salmon 
are dried and smoked for use, in the more remote regions where the 
supply is scarce, as in the lower Yukon country, at Nome, and other 
mining communities. The Iditarod region produces only a small 
quantity of fish, and it was said that this season about 60 tons would 
be shipped there from the upper Yukon. 

Although there are quite good runs of chinook, coho, and chum 
salmon up the Yukon, it does not appear that the establishment of 
canneries would be profitable or advisable. The lack of transporta- 
tion facilities and the high cost of putting up a pack would not justify 
the undertaking. Moreover, the wisdom of such an enterprise, at 
least along any extensive line is very doubtful, as the Yukon plays a 
peculiar réle in maintaining and supplying a very necessary article 
of food for natives and whites, as well as for dogs. The latter are 
indispensible to winter travel except as reindeer may be used occasion- 
ally. <A fish diet forms not only the cheapest food for dogs, but it is 
the best food for keeping them in good condition for winter service. 
There is a strong prejudice against the establishment of canneries on 
the lower Yukon, if such an undertaking should ever be considered 
feasible, as it would mean cutting off or greatly reducing the supply 
of salmon up the river, the result of which would be great privation 
and hardship to the people of that district. Therefore, under present 
conditions, the Yukon should remain undisturbed commercially in its 
production of salmon save for local needs. 


HALIBUT FISHERY. 


Halibut is second in commercial importance of the various food 
fishes obtained from the waters of Alaska, being exceeded in this 
respect only by salmon. The development of the halibut fishery 
has by no means reached its maximum, as there are fishing banks as 
yet but partly tried that give promise of a good yield, as soon as 
the industry expands sufficiently to warrant a more active fishery. 
These regions at present are regarded as rather remote and indefinite 
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as to position and extent, but through the medium of explorations 
by the Bureau of Fisheries it is hoped that new and well-defined fish- 
ing areas may be developed. Good catches are the general rule on 
most of the grounds now fished, as is evidenced by the season of 1914, 
which was the most productive of any year in the history of the 
industry on the Pacific coast, but in order to avoid overfishing the 
present banks it is advisable to reach out for other grounds, thus keep- 
ing pace with any increase in market demands and at the same time 
allow the older banks to recuperate as may be necessary. 

As for several years past, the halibut industry in Alaska in 1914 was 
centered chiefly at Ketchikan, where the cold-storage plant of the 
New England Fish Co., the largest of its kind in Alaska, is located. 
Other important centers of the industry were Sitka, where the Booth 
Fisheries Co. operated a cold-storage plant; Juneau, where a similar 
establishment was operated by the Juneau Cold Storage Co.; and 
Taku Harbor, where the Taku Canning & Cold Storage Co., in addi- 
tion to its principal business of canning salmon, was engaged quite 
extensively in the freezing of halibut. The Columbia & Northern 
Fishing & Packing Co. also froze a smaller quantity of halibut at 
Wrangell. The Glacier Fisheries Co., which operated a floating cold- 
storage plant on The Glory of the Seas at Idaho Inlet in 1913, did not 
send the vessel north this year. 

The methods of handling halibut at the cold-storage plants in 
Alaska are first-class in every respect. The fish are eviscerated aboard 
the vessels, and upon coming ashore they are washed and immedi- 
ately placed in the sharp freezers, where they are allowed to remain 
about 24 hours at a temperature of from 10° to 20° F. The next step 
in the process is the glazing, which consists of dipping each fish four 
or five times in fresh water until it becomes entirely incased in a 
thin sheet of clear ice. The fish are then held in storage rooms at a 
temperature of about 28° F. until required for shipment. Prior to 
shipment the fins are trimmed off and a final immersion for additional 
glazing is given, after which each fish is wrapped in vegetable parch- 
ment paper, around which is an additional covering of smooth-finish 
manila paper. The fish are then packed in boxes lined with paper 
of about 375 pounds capacity, and shipment is made in cold-storage 
steamers to the railroad terminals for final distribution to the markets. 
Since the halibut banks of the Atlantic produce only about 15 per 
cent of the halibut consumed in the United States, the result is that 
most of the Pacific coast product is sent directly to the eastern dis- 
tributing centers at Boston, New York, and other important centers. 
Notwithstanding the great distance of the Alaska halibut banks from 
the eastern markets, ihe painstaking care exercised in preparing ane 
handling frozen halibut means a high-grade food product. 
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It is during the months of favorable weather, when fishing opera- 
tions are extensively conducted, that the freezing of most of the 
halibut takes place. These fish are available for market purposes 
somewhat later on, when heavy weather greatly lessens the quantity 
of fresh halibut landed. At other times the markets are supplied by 
heavy shipments of fresh halibut packed in ice, and, as facilities are 
such that the fish are handled with dispatch and under very favorable 
conditions, they reach the markets in the East or elsewhere in 
excellent condition. 

In proportion to the extent of operations, and taking into account 
the fact that much of the work is quite hazardous on account of heavy 
weather, the halibut industry this year has experienced but com- 
paratively little in the way of disasters. This speaks well for the 
stanch and seaworthy character of the vessels employed and the 
skill of the persons engaged in the work. The modern high-class 
halibut vessel for deep-sea work on the Pacific coast is about 80 feet 
in length, schooner rigged, with a motor of about 100 horsepower, 
and has fuel tanks sufficient for several thousand miles, cruising under 
power alone. A vessel of this type generally carries 6 dories and a 
crew of 15 men, and is capable of handling a cargo of approximately 
80,000 pounds of halibut. 

The halibut schooner Alice (29 tons net) was wrecked January 31, 
1914, on Kosciusko Island in southeast Alaska. There were 11 per- 
sons aboard at the time of the disaster, but no lives were lost. The 
halibut vessel Montana (33 tons net) was partly destroyed by fire 
May 2, 1914, at Redoubt Bay, near Sitka. The vessel sank in shallow 
water; and in the fall she was raised and taken to Puget Sound to be 
repaired and put in commission again. 

There has been much apprehension upon the part of the business 
interests of southeast Alaska, particularly at Ketchikan, that the 
recent opening of the Grand Trunk Pacific Railway through to Prince 
Rupert, British Columbia, will mean a heavy loss of trade to Alaska 
because of the facilities thus afforded for quick delivery of fresh hali- 
but to eastern markets. The landing of fish at Prince Rupert means 
going only 90 miles farther than Ketchikan and shipment to the East- 
ern States can be made in bond and delivery may be effected approxi- 
mately two days earlier than by delivery through Ketchikan and 
reshipment on commercial steamers to Vancouver or Seattle, 600 
miles or more distant. With the lessened expense for the shorter haul 
to Prince Rupert, it seems inevitable that as a natural result there will 
be some loss of trade in southeast Alaska. On the other hand, how- 
ever, there will ensue at the same time certain benefits to the con- 
sumers of halibut in the United States, for delivery of this food prod- 
uct will be expedited considerably, and anything which makes it 
possible to put a perishable food commodity into the hands of the 
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consumer with the least possible delay can not be disregarded, even 
though it may work some hardship upon certain communities that 
would benefit by other methods of handling. If Ketchikan could have 
the advantage of terminal rates for through shipments by way of the 
Grand Trunk Pacific, the problem now confronting the business inter- 
ests of that community would be of easy solution. But looking at 
the matter impartially as a business proposition, it seems rather 
doubtful that an extension of such rates can be expected in the near 
future. If, however, Ketchikan and other towns in Alaska continue 
to offer facilities and inducements to the halibut fishermen as hereto- 
fore, it isnot probable that the diversion of trade to Prince Rupert will 
assume the extensive or serious proportions predicted by some. 


STATISTICAL SUMMARY. 


The investment in the halibut fisheries of Alaska in 1914 amounted 
to $2,744,055, an increase of $384,030 over 1913. This increase was 
due chiefly to the addition of a number of new vessels of larger size 
than some of those heretofore engaged. These larger vessels have 
in certain instances supplanted several smaller boats, so that the 
total number of halibut craft is somewhat less in 1914 than im 1913. 
The number of persons engaged in 1914 was 1,406, as against 1,256 
in 1913. There was also a corresponding increase in the product, 
which in 1914 totaled 14,807,797 pounds, valued at $762,757, as com- 
pared with 13,687,784 pounds, valued at $571,314, in 1913, an increase 
for 1914 of 1,120,013 pounds and $191,443 in value. The figures 
given in the following tables include all vessels fishing for Alaska 
establishments, as well as the vessels from Puget Sound operating in 
Alaska waters, with the exception that catches made in extra- 
territorial waters of Alaska landed directly at Puget Sound ports by 
the fishing vessels are not included. 


INVESTMENT IN THE ALASKA HALIBUT FISHERIES IN 1914. 


Items. Number. Value. 

Fishing vessels, steamer and power. .....-.-...--.. 20.220. 2 0s ese ce en eo --- === == 146 | $1,644,700 
TROTIMNAL Oe seals aetel= misters es ere ie aiete re male iaisis sro lmielefe late (erotaceio}a)=)= [ate aisle aiata( ater EO )9 Bare op aos 
Orrini anes OB tee Soh UE AOR SE Ao Gee Sone cer eee wore saceebe CoBegasces cali ot aetecaces 625, 100 

IDV ie me Saco cbeas dese notcc baa -modco nor eadosbondnadon st HancpOnenpEnsacosLsaa: 497 25, 250 
Apparavuss Draw sian Gsishia es ce ay set aera haat le aatelefalsiareais lee aise iia a sears cette 82,005 
Shoreiand ixediproperbyencectse cise iola eas aeiste stele cloee einioielsialerleisie’s = \cseter eee et eee tae tatal 367, 000 
oy e's le ie oi Se Dee ie BARES ies 3 OE 2 ie Bare Re ollaeaeer ta 2,744, 055 

PERSONS ENGAGED IN THE ALASKA HALrtBuT FISHERIES IN 1914. 
Races. Number. 

Wihites.’ 222,55 detec Cecion teh oaenaneciea Sele see aiccine ow aaanisied Boioc ical sis cee ete sen meeeme ere 1, 386 
INET B ES 5 BOCoEOCOCOCO TOO mC OOCOCHOSRD EA eBLceoSdgaudscnsEcungonadsHeoceks stccbddasadhoote- 20 
Total rcdsse case cocces cocse ala cone See cnissid cis waiclsee cacd det cemsce decease cmctceemmetiones 1, 406 
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Propucts oF THE ALASKA HALIBUT FISHERIES IN 1914. 


Products. Pounds.a Value. 
Halibut: 
HT OS bee ce eters o cteiaie erate jal ote he <i oe ie sles clacinises sigue cio sieisicisiee eeis wale sissies 9,973, 355 $537, 485 
IHTOZOM ee sesce caste Sse cic ceo Sona ooo eee eintawes oSasls se css oecinecseles scieetroewe 4, 437, 468 215, 744 
DD rysSAlled es nmemssissccince acme ace cisejcis s seisineis aaesce Ueacciesemcnisissecedeccs 346, 170 6, 697 
Hletehe dearer sccet cee ene ceca canna sins cncice niswiscisieiwie cea wicweleacssicece 50, 804 2,831 
INOUE S86 Sands oad Secbdon sos SoRO DOSS OR SUG OOS RC OCCURS ECHOSUS CESS SOM EEcCeear 14, 807, 797 762,757 


a Prepared weight. 


COD FISHERY. 


The cod fishery in Alaskan waters in 1914 was carried on more 
extensively and with better success than in 1913, when results were 
considered very good. ‘The vessels fishing off shore did well and the 
shore stations made large catches, while good prices have been 
realized on the season’s product, although the European situation 
complicated matters somewhat for a time. One new company, the 
Northern Codfish Co., with headquarters at Seattle, entered the 
field, and several of the older companies increased their facilities 


during the year. 
VESSEL FISHERY. 


The Alaska Codfish Co. suffered the loss of the schooner W. H. 
Dimond (376 tons), which was wrecked February 2, 1914, on Bird 
Island, of the Shumagin Group, and became a total loss. The vessel 
was en route from San Francisco with supplies for the company’s 
shore stations in Alaska, and was to have returned with a cargo 
of codfish. No lives were lost. This was the second disaster suffered 
by the Alaska Codfish Co. within a year, as the schooner John D. 
Spreckels was sunk in a collision off the California coast the pre- 
vious season while en route from Alaska with a cargo of cod. The 
company acquired the schooner Allen A (266 tons) to replace the 
W. H. Dimond as a run vessel for the shore stations. The schooner 
Glendale (281 tons) was also added to the company’s fishing fleet. 
The City of Papeete, heretofore rigged as a brigantine, is now listed 
as a schooner. 

The schooner Fortuna (138 tons), formerly in the service of the 
Blom Codfish Co. before that concern suspended operations two years 
ago, was sent north this year by the newly organized Northern 
Codfish Co., of Seattle. The fleet of the Pacific Coast Codfish Co. 
was increaséd by the addition of the schooner Maid of Orleans (171 
tons), formerly operated by the Matheson Fisheries Co. The latter 
company replaced this vessel with the Wawona, a schooner of 413 
tons. The Union Fish Co. sold the power schooner Union Jack (39 
tons) for service in the south seas and replaced this vessel with the 
power schooner Pirate, of 30 tons. The company’s schooner Sequoia, 
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which has heretofore been employed as a run vessel, was used as a 
fishing vessel this year. The power schooner Golden State made 
several voyages during the year from San Francisco to Alaska in the 
capacity of tender for the company’s shore stations. The Golden 
State is the largest motor-propelled vessel in the fishing industry on 
the Pacific coast. 

Although a number of gales were experienced, only one fisherman 
was reported as drowned this year. 

The following vessels were operated in connection with the cod 
fishery in 1914: 


ALASKA Cop FLEET, 1914. 


Names. Class. Gees Operators. 
Azalea ss ie2 22 Goes see ceelas Schoonens=ss ee aa= 327 | Matheson Fisheries Co., Anacortes, Wash. 
Mariya titan eee eee ese sere (Oke pe Baeeces 252 Do. 
Widiwona sat 5 eos eee ee eee Oly ennscese 413 | Robinson Fisheries Co., Anacortes, Wash. 
ANICC Ware ee ea nace lees (0 Ko eee saree ae 220 Do. 
Johns 32 pete 4 eee ee ae Co exazceeases 235 | Pacific Coast Codfish Co., Seattle, Wash. 
CharlessR2 Wilson: soa seccerelnee oe GO esses 328 Do. 
Maidof Orleans. 22 5225-55" 1 171 Do. 
MOKA eee wes secre ee na ieee aon eee 138 | Northern Codfish Co., Seattle, Wash. 
WALHGED imroncdia seems panne Sey Sees 376 | Alaska Codfish Co., San Francisco, Cal. 
Glendaless 225 52a isenis eat cnt Si eremaes 281 Do. ‘ 
AIO BANDE: Pee eek aE ease 266 Do 
City of Papeete >...-........- G : 370 Do 
Nonpareil: fy. 3s). ee er sel Br eiae|(Sst: wool Do. 
Ottilie sR ondkssaeso2te oS 247 Facile States Trading Co., San Francisco, 
yal. 
Bertha Dolbeer 0. . 230 Do. 
SEQUOINe a ase ceeceneee 324 | Union Fish Co., San Francisco, Cal. 
Viegae(itt -ci0. se <sejoe% 233 fo) 
Galilee. RSs Fa tect 328 Do 
GoldentiStateios> A252. tees - 223 Do. 
Bindtece Sessa css ce scesee ee 30 Do. 
Wintiont’s {a4 s2 ssa. Scere * 9 Do. 
Umion lags. ssc ee= cee ates eee Bebiarcraittate i Do. 
Marthar each se te sebiee 14 Do. 
a Wrecked Feb. 2, 1914. b Transporting vessels. 


SHORE STATIONS. 


Shore stations were situated as follows: Alaska Codfish Co.: Unga, 
Squaw Harbor, and Kelleys Rock, on Unga Island; Companys Har- 
bor and Murphys Cove, on Sannak Island; and Dora Harbor, on 
Unimak Island. Pacific States Trading Co.: Northwest Harbor, 
Herendeen Island. Union Fish Co.: Pirate Cove, Popof Island; 
Northwest Harbor, Herendeen Island; Paylof Harbor and Johnson 
Harbor on Sannak Island; Unga, on Unga Island; and Dora Harbor, 
on Unimak Island. Also smaller independent shore stations were 
reported as operated on Unga Island by John H. Nelson, at Squaw 
Harbor, and by R. H. Johnson, A. Grosvold, and A. Komedal. 


STATISTICAL SUMMARY. 


The investment in the Alaska cod fishery in 1914, including both 
offshore vessels and shore stations, was $623,921, as compared with 
$581,107 in 1913. There was also an increase in the number of per- 
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sons engaged, there being 677 employed in 1914 as against 531 in 1918. 
This is a gain of 146 persons for 1914. Figures for the shore stations 
in the States are not included. 

The products of the Alaska cod fishery this year aggregated 
15,045,378 pounds, valued at $438,208. The figures for 1913 were 
11,916,900 pounds, valued at $357,711, thus showing an increase in 
quantity for 1914 of 3,128,478 pounds and an increase of $80,497 


in value. 
INVESTMENT IN THE Cop FisHERY IN ALASKA IN 1914. 


Items. Number.| Value. Items. Number.| Value. 
Vessels: Apparatus: 
Power vessels. .....-. a 5 | $81,500 Bland lines! sesnecssetecees 2, 587 $1, 857 
FEODMA PCS 2s Soo. == O14 cee ees Gill nets Bees 1 40 
Launches under 5 tons. 4 SelcOnl i Cashicapital’s aA0 se sec ecee ne Mec cae ce 229, 000 
Sailing vessels........ 16) 178,261 || Valueshore stations..........|........-- 116, 203 
Tonnage. . AS2O30|Euomaach ee | —_—_—— 
Boats, row.... 423 13, 890 Motels. sss ohs cate eee temesecece 623, 921 
PERSONS ENGAGED IN THE ALASKA Cop FISHERY IN 1914. 
Occupations and races. Number. Occupations and races. Number. 
Fishermen: Transporters: 
IWINLLESE enc tintisice ec ciciceseeet conc 511 IWINTtES See aceniticemscesosceeceesscce 55 
INGUIVES a gcme cat coats s ce ses ciation: 5 ——S 
—— Grand: totale cccasesccacecss tsee: 677 
Dotalieacscee se ceacinese wen ccc 516 
Shoresmen: 
AWAKE SER ea tae oe emir ae merce sotaonacs 103 
JAPANESE esas e se see ceeae a. seme 3 
Total se tociass sccckse eee ds Core 106 
Propucts of ALASKA Cop FisHery In 1914. 
Products. Pounds. Value. 
Vessel catch: 
Balte dicodtaremcsnastecse secon ccinname mecca eeeetiect cn mssiiecciasteneesieacat oe 9,407,178 | $278,898 
LOU PICS 2 a. tocisiiawcnsise cs sinsiostoo se mane Sactet ce cscs ce seeeee oceec cone Spa anede 31, 800 2, 200 
lO tallSetoeteck nicest eacenines saee ates ceca teeethase ct ccc ocekaceedeccaeae 9, 438, 978 281, 098 
Shore-station catch: auc Caen eee 
Bal tedico dia a - o:- alsjo sree eeemeereRiae Cele eee een ee sie merle Gasca tole celles 5, 594, 000 156, 490 
PRON PMCS Me acces 6 Us lalne sai eres aoe ae eee nei ee Ee Berend eee lak Cen 12, 400 620 
ER OLAUSPESED ciate w'avioid Sain cele ae ee aoe See SEE Soe meee ete cote se denkh 5, 606, 400 157,110 
Total: aM 
Delta d metre cre aie = wc crete estate eran ere eecorsinis ie ier a aiaiele cin! ciara ciswiers Save erate oa 15, 001, 178 435, 388 
BUG RSOES 4) A SAGO E SE Ie UI a eo Sey Ge SU a a Ol Lene Se ea eee ne 44, 200 2,820 


: 15,045,378 | 438, 208 


HERRING FISHERY. 


Herring operations in Alaska are confined more particularly to 
the colder months of the year, although there is more or less activity 
at all times when herring are available for bait in the halibut fishery. 
It has long been recognized that fresh herring are superior to pickled 
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herring for bait; therefore every effort is made by the halibut fisher- 
men to obtain fresh herring. In order to cover those periods when 
the schools of herring are not easily located, it is necessary to resort 
either to pickled herring or to frozen herring. As a matter of fact, 
frozen herring is almost as good as fresh herring for bait purposes. 

Throughout the fall of 1914 conditions in southeast Alaska were 
rather unusual, as herring were so scarce that companies operating 
halibut vessels had to import herring for bait from British Columbia 
to enable them to operate their vessels. Most of the herrmg im- 
ported for bait was frozen, as the scarcity of herring affected British. 
Columbia as well. It is true that only a comparatively small quan- 
tity was imported, as nearly all fishermen entertained the idea 
that herring would make their appearance in the waters of southeast 
Alaska late in the fall or early in the winter. A heavy run of herring 
finally appeared along in December, in Tongass Narrows and else- 
where in southeast Alaska, and from that date until the end of the 
year the herring fishermen were quite busy, and the cold-storage 
establishments were engaged in freezing herring almost to the capac- 
ity of their plants, notwithstanding the early scarcity. So numerous 
were herring in Tongass Narrows at the end of the year that on 
several occasions seiners made one end of their net fast to the wharf 
of the New England Fish Co. and made a haul along the face of the 
dock. The herring thus obtained were in excellent condition for 
freezing and were of the right size to make first-class bait for halibut 
fishermen. This is cited to show that while there may sometimes 
be a temporary absence of herring in a given region, which causes 
general complaint on the part of the fishermen, almost invariably 
enormous runs develop sooner or later. Notwithstanding that her- 
ring suitable for halibut bait are but rarely taken in appreciable 
numbers in Tongass Narrows, it is recorded that at one time in 
December, 1914, more than 2,000 barrels were taken by four seines 
in this restricted area. 

The operations of the Alaska Oil & Guano Co. were continued at 
Killisnoo this season as during past years. The season of 1914, 
however, was rather unsatisfactory on account of inclement weather. 
It is very difficult to locate schools of herring when the surface of the 
water is agitated or disturbed by the wind. Operations were dis- 
continued the last of September, about a month earlier than usual, 
as it did not seem profitable under the circumstances to take a 
chance on uncertain weather conditions through the month of Octo-, 
ber. It is noteworthy of mention that quite a number of halibut 
steamers obtained bait at Killisnoo this season. Heretofore the 
product of this establishment has been confined almost wholly to 
oil and fertilizer. The growing use of fish meal as the base of a highly 
desirable form of poultry food, 1s well set forth by the fact that this 
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year at Killisnoo upward of 200 tons of the fertilizer product were 
sold for use as poultry food. When fish méal is used as poultry 
food it is necessary that the oil content be reduced to the lowest 
possible minimum. 

Considerable activity was manifested again this year in the prep- 
aration of pickled herring for food, the industry centering at Petersburg. 
The herring of Alaska are in every way the equal of those so pre- 
pared in Norway or other important centers of the industry. At 
times in the past, however, there has not been sufficient care exer- 
cised in packing herring in Alaska. Fortunately, however, the 
fishermen and packers are coming to realize this fact, and ship- 
ments within the last year or two from Alaska have been of a uni- 
formly high grade. The herring are captured chiefly by means of 
small-meshed purse seines, which means that all sizes of the fish 
are landed. This necessitates considerable labor in selecting the 
larger fish for food. The smaller fish are available for bait in the 
halibut fishery, although at times there has been much waste of the 
smaller fish after the larger ones have been selected for food purposes. 
This practice is contrary to the provisions of the wanton-waste 
feature of the fisheries law, and its further continuance will result 
in prosecutions of those who engage in the practice. If gill nets 
were used more extensively in the capture of herring intended for 
pickling purposes, there would be much less likelihood of wasting 
any fish, as by the use of a proper size of mesh the smaller herring 
would be enabled to pass through the nets. This form of gear would 
also save labor in culling out the larger fish, which is necessary in 
handling the catch made in purse seines. It is realized, however, 
that where operations are conducted on an extensive scale the use 
of purse seines is preferable from the viewpoint of the fisherman 
and packer as a means for the capture of herring. 

The herring fishery of Alaska has been by no means developed 
to anything like its maximum productivity, and it is believed that 
this industry offers a profitable field to those who will offer for sale 
a carefully selected and high grade of herring. It seems unnecessary 
that the United States should import large quantities of herring 
from Norway or Scotland when the possibilities of this industry in 
Alaska and other parts of the country are of great extent. Instead 
of having European herring come to this country, it would seem 
that an export trade might be built up, as the enormous yield of 
herring heretofore available from the North Sea has been greatly 
curtailed on account of the present war. 


STATISTICAL SUMMARY. 


The figures for the herring fishery in Alaska in 1914 show a decline 
in the industry as compared with 1913. The total investment for 
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1914 was $203,045 as against $261,480 for 1913, a falling off this 
year of $58,435. The number of persons engaged in 1914 was 144 
as compared with 200 in 1913. The value of the products in 1914 
was $123,217 as against $191,105 in 1913, a reduction of $67,888. 


INVESTMENT IN THE HERRING FISHERY IN ALASKA IN 1914. 


Items. Number.| Value. Ttems. Number.| Value. 
Vessels: Apparatus: 
Steamers and launches..-. 5 $17, 500 Purse SemeStesecn.-as222- il $12, 600. 

MOUMALE or - Seeee tess 160)\\Seeenecenes Gilles. occc-esseeoeecas I 70 
Launches under 5 tons.... 2 9,000)||KCash)\ capitals. 35 aoe See oe. 102, 250 
Salling Sete ac esas eee 1 7,000 || Shore and accessory prop- 

Tonnayeszqsss cece 12: fe <j aae Gh ELE tates = Ene Os oheoncee es) SOononescos 56, 500 
IBOatsSTOWs r= = ocisos cineca 30 1,725 — 
Lighters and scows......-.- 4 1, 400 Total. his Sawielca csc see ha ee eee 203, 045 

PIlSvATIV eS se 2c emslaeiseaeiel 2 1,000 


PERSONS ENGAGED IN THE ALASKA HERRING FISHERY IN 1914. 


Occupations and races. Number. 
MusheriMeriss WihibeSae cece sci cckceelceeech tess asisiv aie cisis’s's(aciaeiclale o sere siete telat aisieialelcie itt eee 75 
Shoresmen: "oh ae 
WUE = Soca Sab an EOOROmnO SECO ncoDOabeDenDoo apGoea soandad sho oUuTU doo OCDE saSbEnOboOSsdGSSe 47 
INGLIVES ass cot cc octet ie etc sheer anna cle tcleitoe ate lsteinte ote kiaie Sieve eletaisietetcie ote efelelelaaieieinictere ieee 12 
UP WRENS So oso cnc bopocde caboose aseondody 6 soser Gace SconEe ssES be coon SSoSseonSousSscodede 10 
HNO Pe Sana aeacne Cogno cou Ceneqoar -daspEb Sccdoo gcd dbs SUSaMIgSE DE SS DOBSUDESEOCHOO TES: 69 
(Chyshako aso} a2 Meee peciceoc aeise Coe DCA COCO ROCM SC Or OSGeo OCr Dosen dons aboSgactco va etobon genes aa 
Propucts or ALASKA HERRING FISHERY IN 1914. 
Products. Quantity. | Value. 
Herring: 

IRnes itt fon Waltons eatery otto eee eters oe beei eee cnr cise cleimteletstersiatetaratars pounds..} 3,531,100 $22, 334 
ITOZEH SHOT IDS Misicyene meee eee ee sonal elowieis male lnn es oe ane eae maiere aimee do....| 1,336,680 6, 241 
Pickled: ‘for food @esjsSccse5 2h. ease Hasan d: Be cele PRs Soc dees ok barrels. : 1, 955 20, 595 
Piekled Horibaitzn a cosccce canes meee sek eric eek wescecen sheer eee ere dose 2, 450 4,800 
Dry-salted, Woe 1010 Sr ate ontobcogne Snes ssoshenee codesdeodassaeee=> pounds. - 626, 000 6, 640 
Martilizer so cauen soho cece ree eee cae Sacer cere e eee eee tons... 963 24, 075 
(Ohl pba cach ac cocsoacosceadcabasceanoroodactuddoocoDoosDEsaSoosoase gallons. . 192, 662 38, 532 
Motalies cacacace cd ccc deinesber mince ocmioe «ce oe ats aiein cieiataa siete ain 6 sme sate lata ta)| Meee 123, 217 


aTncludes 520 barrels pickled for food, valued at $4,600, from central Alaska. All other products listed 
are from southeast Alaska. 


WHALE FISHERY. 
SHORE-STATION OPERATIONS. 


The whaling industry in Alaska in 1914 was eonducted on a more 
extensive scale than during the previous year, when only one shore 
station was in operation. ‘Two plants were operated in 1914, one by 
the United States Whaling Co., at Port Armstrong, in southeast 
Alaska, and the other by the iateine Sea Products Co. at Akutan, in 
western Alaska. The latter company was newly organized for work 
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this season and took over the plant and equipment of the Alaska 
Whaling Co., which concern built and operated the station at Akutan 
in 1912, but on account of unprofitable returns did not operate in 1913. 
The Pacific Sea Products Co. made some additions to the plant and 
engaged extensively in the manufacture of fertilizer from the flesh of 
the whales. 

Five steamers were used this year for killing whales. Two of these, 
the Unimak and Kodiak (99 tons each), were operated by the Pacific 
Sea Products Co. and three, the Star J (133 tons), and the Star IJ, and 
Star III (97 tons each) were operated by the United States Whaling 
Co. These vessels are of the type common to modern shore whaling 
operations, each having at the bow a 34-inch muzzle-loading gun. 
Attached to the explosive missile which is hurled into the whale, 
usually from a distance of about 120 feet, is a heavy line leading back 
to a steam winch mounted on the forward deck of the vessel. This 
winch is used to keep a strain on the line attached to the whale, pay- 
ing it out or hauling it in as may be necessary until finally the whale 
is brought alongside. The animal is then pumped up with air to 
prevent sinking, and towed to the shore station. If more whales 
are in sight, a marker is placed on the one already taken, and it is 
turned adrift temporarily while the pursuit of others is continued. 
Special efforts are always put forth to capture sperm whales, as this 
species is much more valuable than the others found off the Pacific 
shores of Alaska. The valuable bowhead whale is taken only in more 
northern waters. Sperms are especially sought because of the rich 
grade of oil or spermaceti, which comes from a cavity in the head. A 
single sperm whale will sometimes produce as many as 20 barrels of 
this high-grade and valuable product. This is in addition to the oil 
and fertilizer from the remainder of the animal, which is available 
from sperms as well as from the other species handled. 

Upon arrival at the station, the whales are hauled out on a platform 
and the blubber is stripped off by means of a winch. The blubber is 
cut up and cooked in open steam retorts to remove the oil. The 
carcass of the animal is then cut up and the meat and bones are cooked 
separately in steam retorts under a pressure of about 65 pounds for 
periods of from 10 to 24 hours. The oil resulting from this process is 
drawn off and the residue is passed through driers for conversion into 
fertilizer. 

Whale oil of the following grades is produced: Nos. 0 and 1 from the 
blubber; no. 2 from the bones; and nos. 3 and 4 from the meat. 
The best grade of oil comes from sperm whales, and at present prices 
a 50-gallon barrel sells for about $20. The next grade sells for about 
$15 a barrel, and for grades nos. 2, 3, and 4 the price is about $12 per 
barrel. The United States Whaling Co. reports that after the oil has 
been boiled out of the meat and bones the following fertilizer and 
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other products are prepared:. Cattle food, made from clean meat; 
guano, from meat and bones mixed; and bone meal, from pure bones. 
The price obtained for the cattle food is about $40 a ton, for the 
guano $27 a ton, and for the bone meal grade $20 a ton. 


OFFSHORE WHALING FLEET. 


The steamer Herman (229 tons) cleared from San Francisco on 
March 24, 1914, for a whaling voyage and returned to that port on 
November 7. There was a take of 10,000 pounds of whalebone as a 
result of this cruise, and certain skins were obtained in trade with 
natives at Herschel Island. The Herman made a catch of six bow- 
head whales. 

The brigantine Jeanette (217 tons) cleared from San Francisco on 
May 27, 1914, for Point Barrow, and returned from there on October 
3 with whale products amounting to 2,461 pounds of bone. 

The power schooner Polar Bear (55 tons), operated by Louis Lane, 
of Seattle, returned to that place on October 25, after having been left 
in the ice throughout the previous winter at a place near Point Hum- 
phries and about 12 miles west of the steamer Belvedere. A catch of 
10 bowheads was made in the Arctic this season by the Polar Bear, 
and a take of 17,000 pounds of bone resulted. 

The steamer Belvedere (339 tons) returned to Seattle on November 
2,1914. A total of five bowhead whales were taken, and 8,000 pounds 
of bone represented the season’s product. This was valued at 75 
cents per pound, or a total of $6,000. No oil was taken, the blubber 
from the whales as well as the carcasses being given to natives of 
Alaska for food. The Belvedere went north from San Francisco in 
March, 1913, and wintered in the ice near Pomt Humphries. 

The bark Gay Head (252 tons), which left San Francisco in Octo- 
ber, 1913, on a voyage to southern whaling grounds, worked north- 
ward into Alaskan waters in the spring of 1914. While cruising 
along that coast the vessel stranded in heavy weather on June 27, 
1914, at Chignik Bay and became a total loss. There were 31 per- 
sons aboard at the time, but all got ashore safely and made their 
way to a near-by cannery. There was quite a loss of sperm oil 
which had been taken on the cruise in the south seas. The Gay 
Head was built in Massachusetts in 1877 and sailed upon many 
whaling voyages. 

The steamer Karluk (247 tons), for years identified with the San 
Francisco whaling fleet, went north with the Stefansson Arctic expe- 
dition in the spring of 1913. Although official advices have not as 
yet been received, it appears that this steamer was crushed in the 
ice near Herald Island, 80 miles from Wrangell Island, Alaska, in 
December, 1913, or in January, 1914. No particulars regarding the 
vessel are available at the present time. 
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The steamers Beluga (409 tons), Bowhead (243 tons), Narwhal (389 
tons), and Thrasher (502 tons), did not engage in whaling this year, 
but were laid up in Oakland Creek. 


STATISTICAL SUMMARY. 


The total investment in the shore whaling industry in Alaska this 
year was $1,456,649, as compared with $891,780 in 1913, and the 
number of persons employed in 1914 was 225, as against 99 in 1913. 
The value of the products in 1914 also shows a notable gain, being 
$291,099 as compared with $157,550 in 1913. The total number of 
whales taken by the shore stations in 1914 was 482, while in 1913 the 
catch was 186 whales. 


WHALES TAKEN IN SHORE OPERATIONS IN 1914. 


Species. Number. 

eae ate eee alte tate tetetetetetalal tater lefaleinl-lsie in otieialsiseiseiaie eer <isia\-Te cic sisiainlae cise seincis civic ceicte 43 

Sil phar Ol OMe=m anaemic eeeetene cee rm cae isa amate «cer casa cie acleine cise meecioes satis bet naceisisciece 35 
WIT DAC Keone doe ce REP meer snes at ceiannis aicloee clinch ais, cise cm ba ceva See cee celeb eeecawenas 259 
eI DAC Keeeeitee eee ceaseless aa caaer cicide se ciee ae chelse cee ae cencse cee eee Utes sasaceke 131 
WO (HOTS oe nemimes melselee aeestistias selene setae cinlar siaelcieso wisinnoais'an ajsininle eisclvcewe slosiseoeeseasce neces 14 
MO aleeeeent eee a eeceeoeesemekian ales ecce ssicecaccscsn\aces asececienincienscissisenes on cbeisinicae 482 


INVESTMENT IN SHORE WHALE FISHERY IN ALASKA IN 1914. 


Items. Number.| Value. Items. Numier.| Value. 

Vessels: Lighters and scows........--- 3 $350 
HiGaMOnsaeeeececsceie= ses. 5 | $266,000 || Pile drivers......... 2 750 
A = BQO ul Aeacek ate ae Value of plants.... 612, 900 
1 10,000 || Cash capital....... eee --| 475,000 
g BA DLO F etieicinn.ei ee AVE oH 0:9 (0 Ue Rene cogescea sense 91,119 

Launches under 5 tons.... al 435 
Boats OW; seis <sioter =e 6 95 AWE SeigaootooocooDSAd| Haecebacee 1, 456, 649 

Persons ENGAGED IN SHORE WHALE FISHERY IN ALASKA IN 1914. 
Races. Number. 
WALD OSE aa aaie sacle vice es isle ceciains seiecicmteeetaaem eee 134 
Japanese aes. 77 
INTL OStemecis acces icc sieasasiccaiisce seer ceeme cere 14 
Total 225 
Propucts oF ALASKA SHORE WHALING OPERATIONS IN 1914. 
Products. Quantity.| Value. 

Whale oil Son Oser Selaiefetnla iain eininte\elatape iaisintayaj=isictaleletowis bieieteleizisia'sieieicin ele siepnis oe elses 632,400 | $182,690 
SWaravel aes. A cee tase Gus) dared Sia. sdas Pee lode 2: do....| 162,750 66, 727 
Fertilizer, meat Se 702 31, 256 
Fertilizer, bone 86 2, 236 
Fertilizer, meat and bone combined 273 8, 190 
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In addition to the foregoing, the offshore whaling fleet in Arctic 
waters took 21 bowhead whales and obtained approximately 35,000 
pounds of bone, valued at $26,250. These figures are included in 
the general summary of Alaska products. 


FERTILIZER AND OILS. 


The manufacture of fertilizer and oil from fisheries products in 
Alaska was conducted along more extensive lines this year than 
perhaps ever before. The chief impetus to the industry resulted from 
the erection of a large plant by the Fish Canners By-Products Co. 
(Ltd.), at Ward Cove, near Ketchikan, Alaska. The principal work 
of this plant is the utilization of fish offal in the manufacture of oils, 
meal, fertilizer, glue, and similar products. Active construction of 
the plant began April 10 and operations in all departments were 
under way by August 10. The main factory building is 150 feet 
long by 30 feet deep, and various auxiliary buildings of smaller size 
have been provided. The oil-storage capacity consists of six 30,000- 
gallon tanks. A complete outfit of machinery designed to the needs 
of the plant was installed; this consists of boilers, engines, hydraulic 
presses, vacuum driers, oil cookers, fillers, metal screens, and auto- 
matic bagging and weighing machines. The floating equipment 
consists of six 30-ton scows and three power boats designed éspecially 
for the collection of fish offal from canneries. 

During the past season, the company collected the offal from eight 
canneries within a distance of 50 miles from Ketchikan, and worked 
up a total of about 1,400 tons of this material. At each cannery 
special conveyors were constructed at the reduction plant’s expense, 
and the material was conveyed into storage tanks. The collection 
of the offal was made daily. Contracts covering varying periods of 
time were entered into with the canneries for the disposal of the offal. 

Upon arrival at the reduction works the material is discharged 
from the boats and scows by means of a movable bucket elevator 
having a capacity for mechanically discharging 35 tons per hour and 
delivering same into storage compartments. From these compart- 
ments the material is elevated to the top of the factory and dis- 
tributed into the cooker reserve tanks; then it is delivered by gravity 
to the cookers, where the substance is cooked by steam. From the 
cookers the mass, after all the liquids have been drained, is discharged 
by gravity to the press storage reserve tanks and thence by gravity 
to the press cars. The presses are operated at about 7,000 pounds 
to the square inch and the material is then passed to the driers. It 
is next screened and ground until the desired fineness is obtained 
and is cooled, following which it is weighed by an automatic machine 
and made ready for shipment. The liquids coming from the cooker 
and presses are all separately treated in the oil-refining process, the 
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oil and water first being separated in independent tanks, following 
which the oil is boiled, filtered, bleached, deoderized, and finally 
pumped into storage tanks, from which it is drawn off in drums for 
shipment. Fish offal that contains more than a certain percentage of 
acid is not used in the manufacture of meal or oil. Next season it is 
anticipated that all the tankage after being separated from the fatty 
liquids will be evaporated and processed for its glue and other values. 

The plant of the By-Products Co. was completed so late in the 
season that operations this year were of a limited character. Next 
year it is contempleted to expand the work greatly. 

In the season of 1913, the North Pacific Trading & Packing Co. 
established in conjunction with its cannery at Klawak a plant for the 
manufacture of fertilizer and oil from the waste material in the proc- 
ess of canning salmon. The outfit consisted of conveyers, cookers, 
presses, pumps, settling tanks, and driers, and as a result of the sea- 
son’s experimental operations 6 tons of fertilizer and 500 gallons 
of fish oil were prepared. In 1914 the work was prosecuted more 
vigorously, and resulted in the preparation of 38 tons of fertilizer, 
worth $1,140, and 1,050 gallons of oil, valued at $210. Practically 
all of the gurry from the fish house was used. The management states 
that it is quite well pleased with the results of operations this year, 
and intends to take up the work again next season. 

The operations of W. H. Royden, of Petersburg, on the motor scow 
Elliott (43 tons) included the preparation of 10 barrels of shark oil, 
valued at $120. 

STATISTICAL SUMMARY. 

Statistics for the production of oil and fertilizer other than in the 
whaling and herring industries are shown in the following table. 
Figures for whaling and herring products appear elsewhere in this 
report. 


INVESTMENT IN By-Propucts INDUSTRY IN ALASKA IN 1914. 


Items. Number.| Value. Items Number.} Value. 


Vessels: Vessels—Continued. 


Boats; POwer.....---< ck 4 $20, 000 FVOUSCDOBTS Sse os eee a 1 $450 
PRONNAGOS.. --ciesee oe Opi arc bet = 22 lantsioperated.. s--eees- = 3 87, 087 
Launches under 5 tons.... 2 GhOD Wages Pals. sc o8 ocabie osaenw a | boeenseae = 5, 640 

BS OBLSNEOW se se5- 2.355 hon 6 430 
Lighters and scows...-.--- 6 2,350 DO tal ees caee oe Selon [be ece ase se 116, 607 

Ourrut 1x By-Propucts INpustTRY IN ALASKA IN 1914. 
Items. Quantity.| Value. 

Oy LS ae ¢ SBE BCE ES ROCA RAO EE 92 Case EET Oa DE GO CORS Cree ee eke Met meee eae gallons. . 4, 850 $1, 188 
Hentilizensrcds fee tete ss emamee anc cee ae eens oa pace eee wectet hea ehee tons. . 38 1,140 
Bi diblostishimnieal esses ise cece pe seer aac wencen as deckinc oe nesdet ce. eee dos 116 3, 786 
eB Otalieenaeise pase ails eee ae cece sae se Se eee ee eee eee ene ee eee elec atone 6,114 
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The number of persons engaged was 32, all whites, of whom 27 
were shoresmen and 5 were transporters. 


MINOR FISHERIES. 
TROUT. 


For a number of years considerable misapprehension existed as to 
the propriety of shipping Dolly Varden trout from Alaska into the 
State of Washington, in consequence of which but little interest was 
manifest in developing this phase of the fishery. Last year, definite 
announcement was made by State Fish Commissioner Darwin that 
there was no prohibition upon the commercial utilization in Wash- 
ington of Dolly Varden trout shipped from Alaska. This no doubt 
had much to do with stimulating shipments of this species of fish from 
Alaska in 1914, as there was a great increase over the previous year. 
Shipments occurred chiefly from Ketchikan and Petersburg, and were 
heaviest during the month of May. 

The further development of this industry should be encouraged, as 
the waters of Alaska abound with Dolly Varden trout, and their util- 
zation will be beneficial to the salmon industry, as it is well known 
that the Dolly Varden are very destructive to salmon eggs and young 
salmon. 

At Petersburg the Pacific Coast & Norway Packing Co. canned 16 
cases of steelhead trout. The flesh of the steelhead is rather too light 
in color to make it attractive for canning, although the quality of the 
product is first-class. Moreover, the steelhead is regarded as too 
valuable for freezing and for sale in a fresh state, to warrant any 
extensive effort to market it as a canned product. It is particularly 
in a frozen condition that the steelhead finds greatest favor with the 
fishing interests, as it seems to be unusually well adapted to this mode 
of preparation. The catch of steelhead in Alaskan waters is com- 
paratively limited. At Ketchikan in 1914 there were frozen 18,483 
pounds of steelhead, which shows a substantial increase over the 
5,093 pounds frozen the previous year. 

In central Alaska, the W. J. Erskine Co. put up 22 barrels of pickled 
Dolly Varden trout at Eagle Harbor on Kodiak Island. When pre- 
pared in this manner their value is about the same as that of pickled 
sockeye salmon. 

In addition to its pack of Coho salmon, the Midnight Sun Packing 
Co. put up 125 cases of Dolly Varden trout. This cannery is located 
on Kotzebue Sound near the mouth of the Noatak River, and is the 
northernmost cannery in Alaska. It was established in 1912 pri- 
marily with a view to the canning of trout. The season is short, 
active operations being chiefly in August. The fish were taken by 
means of two small traps. 
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Propucts oF THE ALASKA TROUT FISHERY IN 1914. 


Sections and species. Fresh. Frozen. Canned. Pickled. 


Southeast Alaska: Pounds.| Value. |Pounds.| Value. | Cases.a| Value. |Barrels.| Value. 
DollyeViardenieessocncssecses<cs es G2 ODO ESS osu | Naseem see | Meneses) sess ae | Sete oe eae 
Steolheadas. Sosssoe ne ike coe seek 4, 400 264 | 18,483 $917 16 SAS ee sce neces eee 

FTOLS) eo eae sce eee es ose 66, 955 4,017 | 18,483 917 16 Sole emenis-|Seeceaat 
Contra lVAlaska=eb) ollyaz Varden jee cel ccncs.cleces seco] e accel see aoe clone oee seca 22 $214 
WiestermeAlaska sD Olly Varden... .2-|02coc.c-|sccene- lees oe ae|h2. eee 125 yi essa baer ce 

Grandetotalh ees ase eee 66,955 | 4,017 | 18,483 917 141 610 22 214 


@ Each case contains forty-eight 1-pound tall cans. 
BLACK COD. 


The popularity of the black cod (Anoplopoma fimbria) is becoming 
more pronounced each year. Contrary to the inference that might 
be derived from its common name, this fish is quite different from 
the true cod which has so long been marketed as a salt-fish product. 
The black cod is of the same general size, and other than its darker 
color is of similar appearance to the ordinary cod. Its flesh, however, 
is much richer in oils; in fact, the black cod is sometimes considered 
as rather too oily for table use. Black cod are usually taken on 
halibut trawls in water of 300 fathoms or more in depth; this fish 
does not frequent the shoaler waters in which halibut are often 
caught. Until an active market developed for black cod about. 
three or four years ago, it was hardly thought worth while by the 
fishermen to pay much attention to them, and they were often thrown 
away to make room for the halibut. 

The black cod has been eaten locally in Alaska to a certain extent 
for many years, but shipments to Puget Sound were infrequent and 
limited. In recent years Seattle restaurants have featured bar- 
becued black cod, and as a result this article of food is becoming 
much better known on the Pacific coast and a real demand for it has 
been established. In preparing barbecued black cod the backs of 
the fish are kippered or smoked after being lightly salted. When 
served with drawn butter it makes a very rich and toothsome article 
of food. 

Salt and frozen black cod are shipped from Alaska as well as those 
in a fresh condition. When the kippered backs are prepared it is 
generally the practice to salt down the remaining edible portions of 
the fish. 


SHIPMENT OF BLACK Cop FROM ALASKA WATERS IN 1914. 


Products. Pounds. | Value. 
DIES es So SHES COB OS Te RESO e SP OR CBE He ee ae a een es ee 40, 560 $2, 353 
OZ CM ees sterare wrsimtatsieicle nce arte wala ata et eic ore atic nie sisivicia ms stelale a's aiaeiaia seis rercle cle'e cleeibere See e ais 40,013 1, 900 
PICK OG re eee eee mene aah cee me mene Sols cee See e Oona omiame on Adacscnoneeecoe 7,000 490 


RotalBe cece aoa ee eceee ans as sciusiscestae sh eaccpiecwesees scaccnodoscsocndaanss 87,573 4,743 


66 ALASKA FISHERIES AND FUR INDUSTRIES IN 1914. 


CLAMS. 


At Petersburg W. H. Royden, who operates the motor scow Elliott, 
prepared 60 cases of 1-pound cans of clams valued at $300. This is 
an industry which merits much expansion in Alaska, as the quality of 
the clams is excellent and the supply is good in a number of sections. 
Formerly there was quite a pack of clams and clam juice in Alaska, 
particularly at Klawak, but of recent years little or no attention 
has been paid to this business. Clams, however, have in various 
places formed an important item of the local food supply. 


FUR-SEAL SERVICE. ¢ 


GOVERNMENT EMPLOYEES ON PRIBILOF ISLANDS. 


The statutory officers and employees on the Pribilof Islands during 
the calendar year 1914 were as follows: 

St. Paul Island: Agent and caretaker, Philip R. E. Hatton, suc- 
ceeded by Harry C. Fassett; storekeeper, Leonard M. Tongue, suc- 
ceeded by E. M. Ball; school-teachers, Mr. and Mrs. Alvin G. Whitney, 
succeeded by Mr. and Mrs. G. Dallas Hanna; physician, Henry 
Esmond, succeeded by William B. Hunter. 

St. George Island: Agent and caretaker, A. H. Proctor; school- 
teacher, G. Dallas Hanna, succeeded by George Haley; physician, 
William M. Murphy. 

The appropriations also provided for janitor service, for which 
natives of the islands were employed. 

As the result of voluntary resignations and of an investigation of 
the general conditions on the islands made by the department, 
through a board constituted for the purpose, there was a considerable 
reorganization of the personnel and methods. 


SPECIAL INVESTIGATIONS. 


In the course of Deputy Commissioner Jones’s investigations of 
the various phases of the Bureau’s work in Alaska, a comprehensive 
report of which was published in January, 1915, considerable atten- 
tion was given to adm nistrative matters on the Pribilof Islands. 
Improvements in methods of work were inaugurated and recom- 
mendations were made for future changes of a more general nature. 

It being deemed that an examination and report of the precise 
condition of the fur-seal herd would be of service in indicating the 
best policy to be pursued by the Government in the future manage- 
ment of the herd, the Department took steps early in the year to 
secure the services of three qualified persons who might be sent to 
the Pribilofs for this purpose. ‘The persons selected were Dr. George 
H. Parker, of Harvard University, Cambridge, Mass.; Mr. Wilfred H. 
Osgood, of the Field Museum of Natural History, Chicago, IIl.; and 
Mr. Edward A. Preble, of the Bureau of Biological Survey, Depart- 
ment of Agriculture. They left Seattle, Wash., on the revenue cut- 
ter McCulloch on June 11 and arrived at St. Paul Island on June 21. 


aThe manuscript reports of H. C. Fassett and others have been drawn on freely in the preparation of 
this section. 
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Dr. Parker remained on the islands until August 6 and Messrs. 
Osgood and Preble until August 30. 

Their report was submitted to the Bureau on January 23, 1915. In 
addition to taking a census of the seal herd, an exhaustive study was 
made of the different elements composing the herd, and recommenda- 
tions were submitted in regard to the management of the herd and its 
products both from biological and economic standpoints. Attention 
also was given to the other primary factors affecting the adminis- 
tration of the islands, including the native inhabitants, the foxes, 
reindeer, sea lions, birds, and fishes. 

The Canadian and Japanese Governments also sent representatives 
to the islands. The Canadian Government was represented by Mr. 
James M. Macoun and Mr. B. W. Harmon, and the Japanese Govern- 
ment by Dr. T. Kitahara. 


PATROL FOR THE PREVENTION OF PELAGIC SEALING. 


The law of August 24, 1912, provides it shall be the duty of the 
President to cause a guard or patrol to be maintained in the waters 
frequented by the seal herd or herds and sea otter, in the protection 
of which the United States is especially interested, to be composed 
of naval or other public vessels of the United States designated by 
him for such purpose. 

Since the enactment of this law the duty of maintaining the required 
patrol has been assigned exclusively to vessels of the Revenue-Cutter 
Service. For the season of 1914 the vessels Tahoma, Manning, and 
Unalga were selected to compose the Bering Sea fleet for this duty. 
Unalaska, Alaska, was designated as headquarters of the fleet. The 
commanding officer of each vessel reported to the commanding officer 
of the fleet in April and the patrol was carried on in an efficient man- 
ner throughout the season. In addition to the regular patrol work 
for the protection of the fur seal and the sea otter, the fleet was to 
enforce, as far as practicable, the laws and regulations for the protec- 
tion of the fisheries and the fur-bearing animals of Alaska and to 
perform other duties properly pertaining to the work of the Revenue- 
Cutter Service.¢ The McCulloch was also detailed to the fleet for a 
short period, but did not perform any duty directly connected there- 
with. She did, however, transport from Seattle to the Pribilof Islands 
the scientific assistants for special study of the fur-seal herds. The 
Bear, while not a part of the fleet, transported on one occasion mail 
and supplies from Unalaska to the Pribilofs. 

Throughout the season the various vessels of the Revenue-Cutter 
Service @ rendered invaluable service to the Department in the trans- 
portation of mail, supplies, and persons and of fur-seal and fox skins 
from the islands to Seattle. 


aThe Revenue-Cutter Service was combined with the Life-Saving Service and name changed to 
Coast Guard by act of Jan. 28, 1915. 
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PELAGIC SEALING. 


Reports are received from time to time in regard to probable pros- 
pective plans to take seals illegally. The clues furnished are always 
followed up assiduously, but so far with negative results. It is safe 
to state that illegal pelagic sealing at the expense of the Pribilof 
Islands herd has entirely ceased. 

The North Pacific Sealing Convention of July 7, 1911, allows, under 
certain conditions, Indians, Aleuts, or other aborigines dwelling on 
the coasts of America to take fur seals. The act of Congress approved 
August 24, 1912, giving effect to that convention, restricted the 
privileges allowed by the convention to the extent of prohibiting the 
killing of fur seals within the 3-mile limit in the waters of Alaska. 

So far as the Bureau is informed, no persons in Alaska availed 
themselves of their privileges in 1914. In April, 1914, Indians under 
the jurisdiction of the Neah Bay, Wash., superintendency took, by 
means of spears, 14 fur seals, of which 12 were females. 


RADIO SERVICE. 


The radio stations maintained by the Navy Department on both 
St. Paul and St George Islands continued to render invaluable 
service to the Bureau of Fisheries. For several months during each 
winter season the islands are without other means of communication 
with each other or with the outside world. For a period of several 
months, beginning in October, 1913, the radio station on St. George 
Island was operated by Mr. G. Dallas Hanna, the Bureau’s school- 
teacher on the island. 


PURCHASE OF ANNUAL SUPPLIES. 


Early in the year preliminary arrangements were undertaken at 
Seattle for the annual purchase of general supplies for use in con- 
nection with the fur-seal service at the Pribilof Islands. For trans- 
porting these to the islands the steamer Melville Dollar was char- 
tered. The purchasing of the larger portion was consummated in 
June, and dispatched from Seattle the latter part of that month. 
Additional supplies were later obtained at Unalaska and Seattle. 
The aggregate cost of the supplies purchased for the islands in the 
calendar year 1914 was approximately $40,000. 


CENSUS OF THE FUR-SEAL HERD. 


As in preceding years, a census of the fur seals present at the 
Pribilof Islands was taken in the summer of 1914. The method of 
taking the census is fully discussed in the report submitted by the 
investigators selected by the Department to make special studies of 
the fur-sea] herd in 1914. 
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The following table, taken from their report, shows in condensed 
form the components of the herd in 1912, 1913, and 1914, the three 
years which have ensued since the cessation of pelagic sealing: 


GENERAL COMPARISON OF RECENT CENSUSES OF THE SEAL HERD. 


Class of seals. 1912 1913 1914 

lBigals(oliWaye loybUlisy et Como asa Seng soo sonesceecodssedancedacc soaneesbescooS Be 1, 403 1, 559 
Breeding coWS..------.---- snes - 92, 269 93, 250 
Vile ip ulllsee reeset ea letter eae 
Young bulls (chiefly 5-year-olds). . E 259 1, 658 
Four-year-old bachelors. ......---- anc 2,000 9,939) © 
Ubon Geel bello la Olas e one conch asc donr ad dace adocceras Sesecreneeeeeores 10, 000 13, 880 
Ui Os Greta (Gl se ON OER Ae nec odosecdobabeoesoseuesooracsoesonaussoser 15, 000 17, 422 
Nighy hhakea| of Ydlave| boy SE OB Seah acogect ee conden sorecr cea soe sesssesecomecessce 20, 000 23, 068 
UN OS EzteO\ Gl Co Ree bocccooncdobesh ape potboocecnc osocuscrbaseebosscossane 15,000 17, 422 
MGR EON Sh Coscns cnacep ease sores sabnoode sob sEccocenteae Ssons obDecs= 20, 000 23, 067 
TESTOR 53 on She sce ooodcoE Ser qubondbSoaSpo se sosocbbosbenose pape socsocsoa0rse 92, 269 93, 250 

TROP he ee SC ocoe dp son co hSSdenocnScoouSsdScduonEbaoSoenSaAgESceDabasas 268, 305 294, 687 


KILLING OF SEALS. 


The effect of provisions of existing law was such that the killing 
of seals on the Pribilof Islands during the calendar year 1914 was 
necessarily restricted to such numbers of male seals as were needed 
to supply food for the native inhabitants. The number of seals 
necessary to supply food for these people being left to the discretion 
of the Department, the Secretary in 1913 fixed upon 3,500 as the 
maximum number which might properly be killed for that purpose 
during the year. 

In 1914, as a result of the findings of the special investigators who 
were sent to the islands, and upon their recommendation, 4,500 was 
decided upon as the number which might be killed annually. 

During the calendar year 1914 there were killed on St. Paul Island 
1,764 seals and on St. George Island 971. In 1913, 1,791 were killed 
on St. Paul Island and 615 on St. George Island. 


Recorp or Fur Seats Kintep on St. Paut Istanp, AtasKa, DurinG THE YEAR 
ENDED Dec. 31, 1913. 


Date. Rookery. Number. Date. Rookery. Number. 

1913. 1913. 
May 14 | Northeast Point.............- LAH | dO AH RG Caan oe aon aacectdongseaaes 167 
21 | Sivutch (Sea Lion Rock) .-..-- 132 Pa ee CO Ene norap nor acoepocnace 5 
21.) eNoxtheast Point soee-ses =a 5 24 | Northeast Point.............. 5 
Daan eee (0 Ko eee RR SRR ase ee 19) | |#Oets 1225/3 "Bolovinassmeresecee cc = <n1-l\a76 2 
JUNE ose Oe ctercncie seein aes 10 |} Nov. 4 | Northeast Point.............. 55 
QUE C Olam erections cisiclea te eematatcrts. te 154 CA ee GOP se ees ativseccinnmeeae 9 
253i see OsG a ea oenlececte eeineaener 335 (On IA one lae epee ooqRnecaoesacas o- 1 
AR TiO en awl bese GOP eee en cement renee 44 TO") Reetes:. 5.) =. ees seem seco 107 
BS Oo SSN clave aenidew simiee 414 23 | Northeast Point.............- 10 
Si) Northeast Pointes22 se.-se ee - 15 23) ZS paAanle eee ere eee ere 1 
onl eeaee ON a oe ee eebenteenoae 3 || Dec. 30 | Sivutch (Sea Lion Rock)..... 130 

Aug. 1 Gels eee i ooeme es ee 153 

Northeast Point. --25---s<.--- Rotalesseesessee = see 1,791 


SS 
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ReEcorD or Fur Seats Kiniep on St. Pau Istanp, ALASKA, DurING THE YEAR 


ENDED Dec. 31, 1914. 


Rookery. 


Reef. 


Gorbatch Se oss scagncunsacase 
6 | Ree 


10 
17 


Number. 


Reef Nati peninsula, 
cluding Gorbatch, Reef, and 
Wedioven) essence sees nce 

Tolstols saan eee oee as aed 


in- 


Tolstoi (found dead after 

drive of Octs24)/nc: 2. 2 
Northeast Point (Vostochni) . 
Tolstoi. alesieeeaeione eee aaae te 


Number. 


Recorp or Fur Seats Krep on St. GEorGE ISLAND, 


ALASKA, 


YEAR ENDED Dec. 31, 1913. 


DURING THE 


Rookery. 


Zissn Tole oe a a 

JAS 1 Gyr 7 Oe SEeS ren ee es ee ey a 

SU RAMDAC Ue sent mc ecmsn ce kcnicels tic 
d 


Number. 


RecorpD or Fur Seats Kivuep on St. GEORGE ISLAND, ALASKA, DuRING THE YEAR 
ENDED Dec. 31, 1914. 


Rookery. 


July 


Staraya Artel .. ..\decceecdces 


| Number. 


Rookery. 


North 
East. 


Number. 


DISPOSITION OF SKINS SHIPPED FROM PRIBILOF ISLANDS IN 1914. 


The annual shipment of fur-seal skins and fox skins was made 
in October; it consisted of 2,884 sealskins, 256 blue fox skins, and 


25 white fox skins. 
9497215. 


The skins were transported from the Pribilofs 
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to Seattle, Wash., on the revenue cutter Manning. At Seattle they 
were delivered to an agent of the Bureau who promptly forwarded 
them via the Northern Pacific and the Chicago, Burlington & 
Quincy Railroads to St. Louis, Mo., where they were received by 
Messrs. Funsten Bros. & Co. as selling agents for the Department. 
Owing to the continued depression in the fur trade it was deemed 
advisable to postpone the sale until more favorable conditions might 
obtain, and at the end of the year the skins remained unsold with 
this firm in St. Louis. 

The act of Congress approved August 24, 1912, giving effect to the. 
North Pacific Sealing Convention of July 7, 1911, provided that the 
fur-seal skins taken on the Pribilof Islands should be annually sold 
by the Government. Inasmuch as it was deemed that a compulsory 
sale of the skins shipped in 1914 would for the reason previously 
stated result in a loss of revenue to the Government, Congress was 
asked to authorize an indefinite postponement of the sale. As a 
result of this request the following joint resolution was approved: 


[Public Resolution No. 65, Sixty-third Congress. H. J. Res. 391.] 


Joint Resolution Authorizing the Secretary of Commerce to postpone the sale of fur- 
seal skins now in the possession of the Government until such time as in his discre- 
tion he may deem such sale advisable. 


Resolved by the Senate and House of Representatives of the United States of America in 
Congress assembled, That the Secretary of Commerce be, and he hereby is, authorized 
to postpone the sale of all skins now in possession of the Government, taken from seals 
killed on the Pribilof Islands for food purposes, under section eleven of the act of 
August twenty-fourth, nineteen hundred and twelve, until such time as, in his dis- 
cretion, he shall deem advisable; and the proceeds of such sale shall be covered into 
the Treasury of the United States. 

Approved, February 24, 1915. 

As the time of sale of fox skins taken on the Pribilofs is not fixed 
by law, no authority from Congress was necessary to secure the post- 
ponement of their sale. 

In addition to the skins shipped to St. Louis a few fur-seal skins 
and fox skins were shipped for scientific and exhibition purposes. 


NOTES ON FUR SEALS, ST. PAUL ISLAND, 1914. 


In 1914 the first bull was reported on Reef Rookery on April 25. 
Arrivals at other rookeries were noted as follows: May 3, Sivutch 
(Sea Lion Rock) and Gorbatch; May 4, Kitovi; May 8, Zapadni; May 
9, Tolstoi; May 10, Polovina, and Northeast Point. 

The first bachelors were seen in the water between Sivutch (Sea 
Lion Rock) and the Reef on May 3. The first hauled out were noted 
at Northeast Point, May 10. 

The first cow was seen on Gorbatch, on June 18, and had already 
given birth to a pup. 
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The first seals killed were by watchmen at Northeast Point, on 
May 17, when six were slaughtered. The first regular food kaoling 
took place on May 30, when a drive was made from the Reef. 

The last killed, which were among the last lot seen on the island 
during the year, were taken by fox hunters at Northeast Point on 
December 14. For the year 1913 the last killing was on December 30, 
when 130 out of a drive of 305 were slaughtered on Sivutch (Sea 
Lion Rock). 

At the end of the year there were a few seals still hauled out on 
Sivutch (Sea Lion Rock), or occasionally seen in the waters adja- 
cent to the Reef Peninsula. 


NOTES ON FUR SEALS, ST. GEORGE ISLAND, 1914. 


North Rookery.—Seals made their first appearance April 29, when 
one bull hauled out on North Rookery. By May 9 the number of 
bulls had increased to 15 and several bachelors were noted in the 
water close to the beach. By May 23, there were 37 bulls in 
position on the breeding ground and 4 young bulls were observed 
loitermg around the edges awaiting an opportunity to take up posi- 
tions and establish harems. By June 4 there were 59 bulls in posi- 
tion, but some of these were young bulls that later deserted their 
places, retiring to the outskirts of the breeding ground. From 
this date on, the accession of bulls became rapid until the maximum 
was reached on July 20, when 94 were established with harems. 

The first cow arrived June 10. Five days later 9 had arrived, 5 of 
which had taken their places in harems. From June 15 the increase 
in cows was rapid and 1,340 were counted July 1. 

On June 17 the first pups were seen, when 6 were observed. By 
June 21 the number had increased to 27 and 4 days later to 107. By 
reason of the nearness of North Rookery to St. George village, and 
because of the high bluff that stands immediately in its rear, this rook- 
ery lends itself more readily than any other to observation. 

Seals branded in 1912.—The first 2-year-olds bearing the 1912 ‘‘T” 
brand were observed in a drive made from East Rookery on June 29. 
Beginning July 16, and at the request of the special investigators, 
all branded 2-year-olds on making their first appearance in drives 
were given a distinctive mark for the season by clipping the hair 
from the left side of the head. Two hundred and eight were marked 
in this manner. On many of these branded seals the brands were 
very faint, due, in the opinion of the agent and caretaker, to insuffi- 
cient searmg when the branding iron was used. The faint brands 
were almost imperceptible in wet weather when the wet fur lay close 
to the skin. From the close scrutiny necessary to observe the brands 
in many instances it is probable that some faintly branded seals 
escaped observation. It is interesting to note that while branded 


TA 


ALASKA FISHERIES AND FUR INDUSTRIES IN 1914. 


2-year-olds appeared in 13 drives subsequent to July 16, the date 
when special marking was begun, only two of those so marked were 


noted in those 13 drives. 


None of the branded seals showed any 


signs of having suffered any inconvenience or injury from being 


branded. 


Census or Narive Inwapsirants, Str. Paut Istanp, ALasKa, JUNE 30, 1914. 


Names of individuals 


(grouped by families). Age. 


Balakshin, Matrona....| 66 
Bourdukofsky, Apollon.| 61 


Bourdukofsky, Peter. - 
sonnei eE Alexan-| 23 


Bancianctecy: Martha . 3 


Buterin, Constantine. -. 28 
Buterin, Marena........ 24 
Buterin, Alexandra..... 2 
Buterin, Karp..-.------ 62 
Buterin, Parascovia.... 60 
Bogodanoff, Agrafina. . 17 
Emanofl, Ovlianna..... 5 
Emanoff, Mary.-.------- 39 
Emanoff, JoanikiSosssee 13 
Emanoff, Petersase ssc 11 
Emanoff, Mammorth .. 8 
Emanoff, Maxim 22-2. 3 
Fratis, Akalina......... 41 
Fratis, Agrafina.....--- 22 
Fratis, Oulianna....... 18 
Fratis, Martha. Sssos-5- 15 
Fraties, John....-.----- 28 
Fraties, Sandulia....... 24 
Fraties, David......... 4 
Fraties, PATI LOI sees sees 1 


Galaktionef, Alexander.| 42 


Galaktionef, Lukeria...| 37 
Hanson, Anna Lee ee 14 
Galaktionef, Mary..... 12 
Galaktionef, Matrona...| 11 
Galaktionef, Aggie...... 8 
Galaktionef, Bllen- 22-3. 5 


Gromoff, aos Baoan 
Stepetin, Elary 
Rookavishnikot,A ative 9 


Hopof, Nekita.......... 26 
Hopof, Parascovia...... 25 
Hopot, JOnN-pees=eap oe 6 
Hopof, Platonida....... 4 
Kochutin, Jacob....... 63 
Kochutin; Alexandra. . 51 
Mandregan, Nekifer....]| 18 
Kochutin, John........ 44 
Kochutin, Claudia...... 34 
Vickaloff, ” Alexander...| 17 
Kochutin, Brena: >. 2<:' 11 
Kochutin, Simeon...... 2 
Kochutin, Theodore....| 26 
Kochutin, Maryn cesses 28 
Kochutin, WEN Vee aosae 9 
Kochutin, Augusta..... 3 
Kochutin, Nekifer...... 1 
Kochutin, Trefan....... 29 
Kochutin, Natalia...... 34 
Kochutin, Prascodia.... 6 


Birthplace. 


Names of individuals 


St. Paul Island 
Unalaska. 


St. Paul Island. 
Marjovi. 


St. Paul Island. 


Do. 
St. George Island. 


St. Paul Island. 
Do. 


Unalaska. 
St. Paul Island. 
Do. 


Atka Island. 
St. Paul Island. 


Unalaska. 
St. Paul Island. 


Atka Island. 
St. Paul Island. 


Do. 
Unalaska. 
St. Paul Island. 


t. Paul Island. 


Do. 
Unga. 
St. Paul Island 


Do. 
. George Island. 


(grouped by families). Age. Birthplace. 
Kochutin, Zenobia..... 45 | St. Paul Island. 
Kochutin, Innokenty...} 11 Do. 
Kochergin, George...... 36 Do. 
Kochergin, Agafia.....-. 35 Do. 

Tetoff, Peter eee Do. 

Stepetin, Gavriel. ...... 3 Do. 

Kozeroff, Ivanally.....-. 26 Do. 

Kozeroff, hoeklae- sence 19 | St. George Island. 

Kozeroff, Alexandra... (2) | St. Paul Island. 

Kozlof, Michael......... 29 Do. 

Kozlof, WUStiNg. aeons 39 | Kiska Island. 

Kozlof, Olgasteteieecce (2) | St. Paul Island. 

Kozlof, Nicolai........- 26 Do. 

Kozlof, \Olvale-cisseceo- 24 | Holy Cross Mission. 

Kozlof, Parascovia.....- 55 | Unalaska. 

Kosheynikof, Paul ...--. 32 | St. Paul Island. 

Kosheynikof, Mary..--- 40 | St. George Island. 

Kosheynikof, Evdokia. - 5 | St. Paul Island. 

Krukof, Katherine. .... 56 eee (Si- 
eria). 

Tetoff, Agrafina........ 12 | St. Paul Island. 

Krukof, Condrat........| 24 Do. 

Krukof, Vassa.......... 19 Do. 

Krukof, Maxim........-. 1 Do. 

Kenikol. JOHN Eee cesceiaas 34 Do. 

Krukof, Uleta.......... 30 Do. 

Krukof, Alexandra. .... 8 Do. 

Krukof, Tatiana........ 5 Do. 

Krukof, Cleopatra...... 4 Do. 

Krukof, Metrofan....... 31 Do. 

Krukof, Pelagie........ 26 | St. George Island 
Krukof, Metofay..-...... 5 | St. Paul Island. 
Kushin, Michael........ 30 Do. 

Kushin, iMatrona. 2 s-e- 23 Do. 

Kushin, Lukeria....... Z Do. 

Kusnin, Nestor........- 22 Do. 

Kushin, Nellie.......... 22 | Marjovi, Alaska. 
Mandregan, Innokenty.} 24 | St. Paul Island. 
Mandregan, Mary....... 7 Do. 
Mandregan, Neon....... (a) Do. 
Mazeekin, John....... Al 35) Do. 
Mazeekin, Natalia......} 28 | Unalaska. 
Mazeekin, Victor....... 6 | St. Paul Island 
Mazeekin, Anna........ 4 Do. 
Melovidov, Alexander..| 40 Do. 
Melovidoy, Salome. .-.. 39 Do. 
Melovidoy, Alexandra..| 12 Do. 
Melovidov, Alfay.....-. 11 Do. 
Melovidov, Joseph..--.-. 7 Do. 
Melovidoy, Anton...-.-. 20 Do. 
Melovidov, Alexandra..| 19 Do. 


a Infant. 
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Names of individuals 
(grouped by families). 


Merculief, John......... 
Merculief, Evdokia. 
Merculief, Serefimia 
Merculief, Leonti-...-...- 


Merculief, Agafia....... 
Merculief, Paul, jr-....- 
Merculief, Terrenty-....- 
Merculief, Dosofay.-.... 
Merculief, Makar....... 
Merculief, Marian...-..- 


Merculief, Paul,sr...-.- 
Merculief, May...-.-...-- 


Nozekof, Simeon. ....-. 

Nozekof, Avdotia....... 

Nozekof, Mary....-....- 

Netom JOO sesso sm = 

Rookavishnikof, Kath- 
erine. 


Orloff, J. E. (Rev.)..... 
Orloff, Alexandra..-..... 


Emanoff, Alexai........ 
@usticof; Neil: 22. 250. 


Oustigof, Mary... 
Oustigof, Peter......... 


Oustigof, Peter......... 
Oustigof, Ellen......... 
Oustigof, Demetri.-.... 
Oustigof, Parascovia.... 


Pankolsbarhinioo a... = 
Pankof, Varvara........ 
Pankof, Martha........ 
Melovidov, Marcia...... 


Rankof Wilasso a... s<-a0 
Pankof, Agrafina....... 
Shabolin, Matrona...... 
Shabolin, Daniel....... 


Rookavishnikof, Stepan 
Rookavishnikof, Eliza- 
beth. 
Rookavishnikof, Marfa. 
Rookavishnikof, George 


Sedick, Innokenty...... 
Sedick, Ripsimia...... 
Sedick, Theofania-..... 
Sedick, Leonti-.......... 


Males, above the age of 16 years 
Males, between 5 and 16 years of age 
Males, under 5 years of age 


Motalamnaleg ss. cise ss ae sins s en 
Henminicsabowequaerive OL, tbnveanse ys... 05s5-22-lee-- soe e ssc lac eee cece 
Females, between 5 and 16 years of age 
Bier lores Cl eWGATS OL APCs eis AE an ooo Sas co a ons sew cele as oe nldetioee 


FROtAleIMaleses 32 ccee cc cieclcees 


Age. 


Birthplace. 


St. Paul Island. 

St. Michael. 

St. Paul Island. 
Do. 


Names of individuals 
(grouped by families). 


Sedick, Theodore....... 
Hedick; John=>2.2--s+.56 


Shaisnikoff, George... .. 
Shaisnikoff, Evdokia. .. 


Do. Shaisnikoff, Sergius....- 
Do. 
ee Shaposhnikoff, Parasco- 
mal via. 
Do. Stepetin, Dorofay...... 
Do Brepeu, eae ShGoee 
2 epetin, Auxenia...... 
Umnak Island. Stepetin, Helena....... 
Stepetin, Auxenty 
ee gee ae Stepetin, Epati......... 
a 2 Stepetin, Capatolina.... 
Do. : 
Do. Stepetin, Elary, sr...... 
Stepetin, Anna......... 
Stepetin, Nicolai....... 
Sitka. Stepetin, Peter......... 
Holy Cross Mis- Stepetin, Andrew...... 
sion. 
St. Paul Island. Stepetin, John.......... 
Stepetin, Vera.......... 
Do. Stepetin, Marena....... 
Do. Stepetin, Vassili-... 
Do. Stepetin, Larion.-...... 
Stepetin, Olga.......... 
St. George Island. || Stepetin, Evdokia-...... 
St. Paul Island. Stepetin, Alexandra.... 
Unalaska. 
St. Paul Island. Stepetin, Massiliz i222. 
Do. 
Metotl NeOMa. 2. e6 ei 
Attu Island. Z 2 
Tetoff, Agrafina ........ 
ee aul sland: Tetoff, Demetri ........ 
. Totoff, Irena...... ‘ 
Do Totoff, Anna..... 
Dor Tetoff, Sosepatra 
Do: Motofi, Aeness-scscecene 
Do. 
Moto. seevere= oetonse ese 
Do. Totofi; Mary: .----.c0- 
Do. Stepetin, Cheonia....... 
Melovidov, Vincent..... 
Do. 
Do. Tetoff, Zachar.......... 
Tetofi; Daria. .-is..2c0- 
Do. Tetof, Paullss2.. cc. Z 
Do. Tetoff, Benedict. 
Do. Tetoff, Mark...... 
Do. Tetoff, Theodosia....... 
«Infant. 


Summary of native inhabitants. 


Age. 


70 
17 


32 
23 
9 


48 


St. 


Birthplace. 


Paul Island. 
Do. 


Do. 


Unalaska. 


St. 


Paul Island. 


Do 


Unalaska. 


St. 


Paul Island. 
D 
Do. 


Do 


Unalaska. 


St. 


ee i a) 


Paul Island. 
0. 


Do 


: George Island. 
. Paul Island. 


Do. 


Do. 
. George Island. 
. Paul Island. 


0. 
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Total native population, June 30, 1913..........-... Nabe beet eee 194 
Arrivals during ‘year ended June 30; 1914 oo oe 2 en aaa eee race ae 1 
Births during ‘year ended Jumesa0, Olas oe rar = <a cre ere ria to hae ale erate 9 
Departures during year ended June 30; 1914... -- 22. 2s on eae ee 3 
Deaths during year ended duneta0; 1914 2s an. 2a oa ane tere ere 8 
Dropped from native census (married white)... .........---.----+-.-----+----- 1 


Total native population, Jumes0 gas -. cite ss se ete etc ere ee 192 


Census or NATIVE INHABITANTS, ST. GEORGE ISLAND, ALASKA, JUNE 30, 1914. 


Names of individuals (grouped by Age Names of individuals (grouped by INA 
families). families). EY 
Galanin, Alexander. 22... 02. 2ccscenn----- 28)|eMerciliog iNicoliaseces-eseecrs=ceeesncee ee 34 
Galanin’ Maryee soca estes ce ocle seeecisieimin im 23 |) Merculiof; Manrencoss-2>-o-5-~ cease ae 13 
Galanin, Katharine; -----.-ss+ceser =~ == 2) |) MercnliofaB en) anaine ees ceee seer an semeeee 9 
Galanins Eielonameseeeeeret esse eeeeeeeee = 3)||) Merculiof Mlizabothees sce asec es seesese 7 
Galanin NQsesseeeeee seat e ree saceeciaae <= (2) IMerculiofaNicolimjnea-seccceeete sce eee 5 
Galanin ikalina seaeesee esses saseceencm = 52 || Merculiof, Angelina.....:-.-.-.-.-.:------ 3 
Mierculiof; Amadnes see ss-hes- ee eeee 1 
GalanineiOhnieeeeseeeaesem eerste as acetias 32 ||) Merculiof; Wlikonida 2.2-52-.2------92ee- (2) 
Galanin yATin ae oe esas cee cee eteterelete eile =te 32 
Galanin, Gavriel. -..----- 5 || Merculiof, Alexandra........---.---------- 36 
Galanin, Akalina....---- 3) pMerculiot wotetsesceeene-rsere-eeeeeeecnce 5 
Galanin, Panteleiman 2) \\eMerculiot Pauleee.ceeen-se cee cere sees 3 
Galanin, Raphael....---.......-.--------- (@) 
Niderazot Wsidoresse- 2 eb eeseee cee tee 23 
Reasheyanot iWialtet geese cect cise -eeiel 27) \\ NiderazofMlexandrass.+-—--eesseseeeeeee 23 
Kashevarof, Helena..........--.-.-------- 30)||\MNiderazof, Cléementecseceeae-acee acces 2 
Kashevarof, Andrew...-...---.-.--------- 7 
KishovanotNinders-eaesese secre mere - 9) || Ehilomonof, eAndromies. «--cmo ices eee 47 
Kashevarof, Laurence............-.---.--- 4 || Philomonof, Zenobia.--.--.....-..-------- 48 
Kashevarof, Valentine. -.....-....-.-..-.- 2) || Philomonof- Alexandra. no) -seeeeee eee 18 
Kashevarol ppeverenscenaec = receeeoeeee cre (4) PhilomonotWweontio- ee a. oeoceeeeeee eee 20 
PHiomonof WOftzses- seem =e seater eer 12 
Hekanof, Anatole. o-- <2 -.- 2. a oneeene-~- 24 
WokanoipA onesseeesese-ns me sneer eee peer 18))| PhilomonofsDimitrice-----2- sce cereeeeeee 28 
Lekanof, Alexandra......-...--.------.--- 2))| PNozekot ib atiless qeeeee saeseeseeenee eee eee 18 
Lekanot; Agafangle.------ <5. -.--- 22... (2) 
PhilonoMO hy SiO. ere a ete ee laleeiteee tela 63 
Tekan Of SGOPHIs cere <1 (eelnleiarete alate nlereicin wie 44)\ PhilomonolsAvGotid-a ec. sit sa se=eteee 43 
Lekanof, Pelegia...----------------------- 44.\) Philomonof, |Z 0ya.2--s2-s5e-e5 ssc eee ee ee 22 
Mokan Of Gere is = sae eel teem ete eee elaieral 22) || Philomonot, Lonatin se --eee- sees eee a= 14 
Mekanilof, Marina -\.cereciecn n-ne nee 19))\|-Pbilomon ot niles. -e-me here niee eee 12 
Dbekan of. Georgene asee ms eee elena ea U7) ME hilomonof jelelenas- sees =e eee eee 10 
oh Philomonof, Nedesda ae 4 
Lestenkof, Dimitri. -...-....--.-..--...--- 52) || (Philomonof,Msaacs-s-s2+4---ceeseeeeeeeeee 2 
Lestenkof, Alexandra......-.......-- 35 
Lestenkof, Constantine 1G) -erokopiot, Petet=- s<-ea----e= seer seer 50 
Lestenkof, Elizabeth..--...-.--.---.-.----- 6)||GProkopiot, Stepenedas=---s-sseee-neeeeeee 37 
Lestenkof, Innokenty .---.-.-----.--------- 41) SProkOMlol Mant Oa sr secs sien sen eeeeeeee 18 
Lestenkof, Theodore. ....---.------------- 2) | Prokopiot,Mariia---- osc + -cmesees eens 16 
Lestenkof, Michael...-..--.-------------+- (2) Prokopiof, Alexander ==. <--mjsteseste ones 12 
\ Prokoplol, Waren One s-teeseeee eee eeee 10 
Lestenkof, Michael....-...-.---.---------- 41)" Prokopiol, NevrOnine- se ss.se5 sees se eeeee 9 
Mestenkoty Owlite sccm ete eae 44: || Prokopiol; Mary =~ .2-0n2sessesend-meneeeee rf 
Lestenkof, Anna. ..-.-.-.-------...--..--- 15\||;Prokopiot,Ammna: ss-sceeeese sees meee eee 6 
BEE Prokopiot, Adanasia =. seco sce secre eeeee 5 
Malavansky, Nicoli....-.....-....--.----- 49) "Prokopiot sManrthossecsece seseesseeeneeeee 4 
ee IPFOKOPIOL WEL GLOW ae oie rapeierelet= alte ote lal eile 2 
Malavansky, Ripsimia............----..-- 56; SProkopiol ;Sophinecccsseesseseeeeteeeeeere (2) 
Malavansky, Wassie.----.----...-.-.-..-- 39 : 
Malavansky, Christopher......-.....-....- 10 |! Shane, Michael........-..-------.--------- 26 
Malavansicys Oligo ene -ine eee encmmaemne DN \WWSNANe MRAIOSO a= <icre ciclo mele sien aalo eee al 62 
Merculiof, Stepan ¢jecoece css ee eee steers 23 
Merculiof, George. ...-...-.-...-.-.-.----- 40 || Shabolin, Varvara....-------------------- 18 
Merculiof, Stepeneda.............-.---.--- Bid || isloe eyo bea I AbD See Soaeoencecpoceriorcaocde (2) 
IN eels Jey Rie pace heoaneens coocuSsndbe 15 22 
Merculiofs Sophiasece=seeecsesesaeeasere se 12 || Swetzof, Paul...-.-.-.---------------+2+-- 
Merculiof, George, Tega ate AE Ag 2s it Galanin; He Vvromia rate l eee eta tele ial 37 
Merculiof, Nicoli....---..-- a q 
Merculiof, Alexandra = 7 pwaet eee Vat ES RRNA kh bee ery a 
Merculiof, Daniel........--.-. 2 erator Ri ledzir inc irde fie bac hoe Semmes 5 
Mierculiof Marthacmece ccm <cle ce enemies 21 Mich? tlk Lie ae awe a Brey ee 
; Zacharof, Emanuel...:.....--..-..--.-.--- 34 
Merculiofad Olney es mers e ese sare l=<islainioiae 23)\| ZacharoleManyeneeeeesos toe see meee eee 40 
Merculiof Saralnyasescem sees eee ein) 21) \7acharotpDarivenee =e e=esee eee eee eee 12 
Merculiof, Clara.-....-....------.--------- 1! || 'Zacharof; Katherine: s22-252- ee e--seeneeee 8 
MerciilioieMouzassecemsececcieticee eee em (2) 
WMashevarol, Peters scien arsremeeii= alate == 57 
Morculiofiy OSOp ie sess seal cicisisieteineimaiieae 42 || Kashevarof, Anna....-...--------++--+---- 49 
Merculiof, Polyxenia.............-2-.----- 4 || Pavlof, Katherins...............-..-.-.--- 20 


EE SS — — 


@ Infant. = 


FUR-SEAL SERVICE. fbi 


Summary of native inhabitants. 


Number nativetinhabitants lasticensus::5.. oc uctieee. odes. 2 eos oo bs ele 110 

PMeresBewoyAPArLAS UTED VARs 26 2. os ck cece ee o oad mda Bots Gok do oes woes emies 9 

DWeercascayCCALNS: CUEINDY Veat ois 1 oihse ont ae Ses elec fet wn eee eee teens 2 

Toeituurave popillation, June 30. 1914er 2 s2cte. ocs cece tcoceacccceceeus 117 
SCHOOLS. 


While schools have been maintained on the Pribilof Islands for the 
instruction of the native children for many years, the results have 
proved far from satisfactory. This has been due to certain influences 
which are more or less beyond the power of the Government to re- 
strain, to the natural indisposition of the people themselves to acquire 
an education, to the more or less constant change in the personnel of 
the teachers, and to the general laxity in regard to such matters 
bound to exist in such isolated communities as the Pribilof Islands. 

On St. Paul Island an eight-months’ term constituted the school 
year 1913-14, continuing from September to April, a total of 1493 
school days. Instruction was furnished to 26 boys and 16 girls, rang- 
ing in age from 5 to 15 years. 

In addition to instructions in the primary branches of a common 
English education, efforts were made to inculcate a knowledge of 
practical affairs of daily consequence. Special efforts were made 
to interest the pupils in local geography, in the natural history of the 
surrounding region, in the history of its inhabitants, and their rela- 
tion to the rest of the world. 

In the latter half of 1914, extensive repairs were made to the school 
building and a building formerly used as a gun house was converted 
into an auxiliary school building. The fall term of school in 1914 
began the first Tuesday in September with an enrollment of 59 pupils, 
by the end of the year 65 were enrolled. The use of English, words 
exclusively, was insisted upon. A process of tanning hair-seal skins, 
bird skins, and the fragment of fur-seal skin known as the mask 
has been developed and taught to those most fitted for such work. 
A method has also been worked out for preparing the throats of fur 
seals, from which a beautiful and peculiarly grained leather may 
be made. Basketry work has also been undertaken, and as the na- 
tives have taken an interest in this subject it is possible that an 
industry of some economic importance may be developed. 

On St. George Island, for the school year 1913-14, the term 
began September 1 with an attendance of 25 pupils—13 girls and 12 
boys. This number included all the children between the ages of 6 
and 16 years on the island. The school was closed on April 24, ses- 
sions having been held on 151 days. The teacher, also, gave instruc- 
tion to the older native men, in the methods of working ropes, making 
fish nets, tempering and working steel, and the use of the turning 
lathe. 


78 ALASKA FISHERIES AND FUR INDUSTRIES IN 1914. 


During the year two native boys, Constantine Lestenkof and George 
Lekanof, residents of St. George Island, entered the Salem Indian 
Training School at Chemawa, Oreg. 


MEDICAL SERVICES. 


On both St. Paul and St. George Islands a physician was employed 
throughout the year. 

The report of the St. Paul physician for the year ended June 30, 1914, 
showed that during that period 280 cases were treated; among these 
were 40 cases of bronchitis. During this period there were 8 deaths. 
Comments were made on the general lack of cleanliness and the 
negligence shown in regard to carrying out instructions for the care 
of the sick. Complaint, also, was made of the attitude exhibited 
toward the physician in respect to the performance of his official 
duties. Superstition and the unmoral conditions were also made 
the subject of comment. To the rather steady habit of quass drink- 
ing was attributed a number of cases of stomach troubles existing 
among the adults. 

As a result of this and other reports received, the Department has 
made special efforts to inaugurate more sanative conditions and 
attempted to instill in the natives a more wholesome respect for the 
authority of the physicians and a keener appreciation of what the 
Government is endeavoring to do for their comfort and welfare. 
Later reports indicated that decided improvements have been effected. 

During the winter of 1913 an addition was built on the old dispen- 
sary on St. Paul Island, but lack of funds deferred its completion 
until after the close of the last fiscal year. A small building which 
had been used for the storage of clean salt was found to be in sufhi- 
ciently good condition and of ample size for present needs as 
a hospital. The work of preparing it for the use of the medical 
department was commenced in August, 1914. Physical obstacles 
incident to moving it a distance of some 200 yards over uneven 
ground and without the proper equipment for such an undertaking, 
were the cause of considerable delay in getting the building on its 
new location. It is now located on the main north and south street 
of the village, opposite and but a short distance from the dispensary. 
The buitding is supported on a substantial rockwork foundation and 
is well put together. Two additions were built, one as an en- 
trance vestibule, in front; the other, containing kitchen entrance, 
coal room, and toilet, on the side. A new roof, pierced by two 
chimneys, was found necessary and was supplied. 

Dr. William M. Murphy was employed as physician of St. George 
Island throughout the year. On St. Paul Island, Dr. Henry Esmond 
acted as physician during the first part of the year, he was suc- 
ceeded by Dr. William B. Hunter. 
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WATER-SUPPLY SYSTEM, ST. PAUL ISLAND. 


During the summer of 1914 a repair party landed by the U. S. S. 
Buffalo placed the gasoline pump in working order at the Navy well, 
and installed a new pump at the radio station, which, by relaying 
from a tank located there, has kept a full supply of water, slightly 
brackish but still suitable for drinking, in the Bureau’s tanks on 
Village Hill. During the fall the hydrant house was removed from 
near the senior school to a central position adjacent to the following 
principal buildings: Government house, company house, shop, and 
store. Hose sufficient to serve the church, hospital, laboratory, dis- 
pensary, stable, salt house, several warehouses, and about a third 
of the natives’ dwellings was installed, partly on racks in the hydrant 
house and partly on a hand reel cart. Over 800 feet of 2-inch gal- 
vanized iron-pipe main were laid down the hill from the tanks con- 
nected with a double plug in the hydrant house. Arrangements 
were made with the radio station to operate the pumps, the fue] 
consumed thereby to be replaced by the Bureau at the end of the 
fiscal year. Under the instruction of the chief operator of the radio 
station a native was trained to run the pumps and has proved fairly 
competent in the work. 

Running water was piped into tanks installed in the attic of the 
Government house and thence into the bathroom, and plans are 
made for extending the service to the company house, laundry, dis- 
pensary, laboratory, and hospital, during the summer of 1915. 


NATIVES’ BANK ACCOUNTS. 


« As noted in the report of the Alaska fisheries and fur industries in 
1913, the trusteeship of the natives’ savings accounts was, with agree- 
ment of all the natives except one, transferred in 1913 to Mr. F. M. 
Chamberlain, then naturalist on the Pribilof Islands. Owing to Mr. 
Chamberlain’s retirement from the service, no one in the Bureau had 
authority to supervise these funds, which were deposited in the Union 
Trust Co. of San Francisco. During the year steps were taken to have 
the United States Commissioner of Fisheries become trustee. On 
ascount of the infrequent communication with the Pribilofs and the 
difficulty in securing proper execution of the necessary documents 
involved, the matter was still in process of adjustment at the end 
of the year. 
FOXES. 

Both St. Paul and St. George Islands are inhabited by blue foxes, 
and the proceeds secured from the sale of pelts of these animals 
yield a revenue to the Government sufficient to warrant considerable 
attention being paid them. Owing to the small number of fur 
seals killed upon the islands annually, it is necessary to secure from 
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other sources meat to supply the foxes with food during the winter 
season when the natural supply is insufficient. Whale meat, when 
available, and salted salmon have been utilized. Due to the lack 
of cold-storage facilities the food, usually, has been preserved by 
salting. A considerable loss of foxes on St. George in the season of 
1913-14 was attributed, in part, to the use of too much salt food. 
In the season of 1914-15 all salted food was freshened in water before 
bemg used and the marked improvement in the herd this season 
was probably due in large measure to this change in the condition 
of the food. The Pribilof Islands present a very favorable field for - 
developing and improving methods of practical fox farming. 


TAKING OF FOX PELTS. 
St. Paut Istanp, Fay or 1913. 


The fox traps were set out at noon, November 23, 1913, and taken 
in at the same hour on the 29th. The detailed catch at the different 
trapping camps is shown by the following table: 


TAKE or Fox Petts, St. Paut Istanp, NovemBeEr, 1913. 


Blue. White. Total. 
Districts. —| Grand 
Male. | el Mate, | Fe | state | Mee aegaas 
* | male. * | male. * | male 
Village and vicinity. . 22 15 4 2 26 17 43 
Halfway Point.....-. 2 GA cies cone stamacee 2 4 6 
Northeast Point... 30 17 5 2 35 19 54 
North Shore......- ef 10 B oetecwe-|sseee ese 10 3 13 
Northwest Points: scesssceacsoesese osenea Tee 3 5 1 1 4 6 10 
Southwest, Point. .c.-n--<ceel-= os cecene see 8 1 1 2 9 3 12 
HOUthWOStebAayeeee cence cemone ssc eseesere ses 16 14 4 3 20 17 37 
Totalerer  Koccaswccosevesecosceee ences 91 59 15 10 106 69 175 
Total bothisexeSeene- cece emeesiieacsieae 150 25 175 


gUMMARY OF WEIGHTS OF FOXES TAKEN ON St. Paut IsLtAnpD, NOVEMBER, 1913. 


Blue. White. 
Districts. Male. Female. Male. Female. 

Num- | Average |} Num- | Average | Num- | Average | Num- | Average 

ber. weight. ber. weight. ber. | weight. ber. | weight. 

Pounds. Pounds. Pounds. Pounds. 
Vicinity village............e0- 22 13. 11 15 10. 63 “4 13. 62 2 11.75 
Halfway; Bointis-csscnecees sc 2 9.50 4 Pt SABE BeSeeetsne riser teal acseeoencs 
Northeast Point 30 10. 85 17 10.15 5 12. 20 2 8.50 
North Shore--.-2.-.-.<0 10 10. 75 3 POUT asec care onic 3 see | eeeeeesl aes. ace ee 
Northwest Point 3 8.83 5 9.70 1 9 00 1 11.00 
Southwest Point 8 11.50 1 9.00 1 15. 00 2 10. 75 
Southwest Bay...........-.-- 16 11.12 14 9. 32 4 11. 25 3 9. 83 
Totals and averages. ... 91 11.39 59 10. 21 15 12. 30 10 10. 25 


Average weights for both sexes were: Blue foxes, 10.93 pounds; white foxes, 11.48 pounds; all foxes, 11.01 
pounds. 
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St. Paut Istanp, Fat or 1914. 


Fox-trapping operations in the fall of 1914 were carried on about 
three weeks later than customary, an inspection of the catch of the 
preceding season by Deputy Commissioner Jones, while at St. Paul, 
in July, 1914, leading him to think that the traps had hitherto been 
put out before the pelts had reached their prime. 

Traps were authorized to be set out on the evening of December 14 
and were ordered taken up for the season on the morning of the 21st of 
same month. The following table shows the catches in the several 
districts: 


TAKE or Fox Petts, St. Paut Istanp, DecemBeErR, 1914. 


Blue. White. Total. 
Districts. oo Ce 
total. 
Male. |Female.! Male. |Female.| Male. |Female. 

Reefer ening 2252 <-cwecccie Sec ocsies eee voces 11 11 Diilexioowets 16 11 27 
ARCITOVMtes enon occ sacecicc coaccssceicus Seeswecae Wo Sere ce sismoc cers 1 1 1 2 
Mica rile te ose eae ance cea soak Ses ceaes acc 2 AS re the a eerie: 2, 4 6 
TOISt Olmert ne cisce ce een oa sae es clos wsteacers 8 7 3 2 il 9 20 
Total, vicinity of village................ 22 22 8 3 30 25 55 
iFaliweayseointsesss. oeee sancs nesses csc cee cae 8 2 1 4 9 6 15 
INGO ANGE CIS EO) a Ru eee ee ee 41 22 6 1 47 23 70 
INIOGUDES HONG = Seep ot clniw's ielers © Siciclaine sle-aielers's cyare Uplisses see 2 2 9 2 11 
INOLURWeStAR OM b=. oct ooccsicciceces sce leeace 5 Bi tec aaae 1 5 6 11 
Southwest Point. see. cea oo oa sorecieen- fuse scion 8 12 2 2 10 14 24 
Southwestibaysceeo-ccsmencseesce scicosaeceses 11 8 3 4 14 12 26 
MotalvalltdistrictSs-cssteciatcassececece=s 102 71 22 17 124 88 212 
otal wDOulSCXeSs2- ccc cceeccecsiscssc. 173 39 212) coe escie 


Summary or WeicuHT oF Foxes TAKEN ON St. Paut IstAnp, DEcemBER, 1914. 


Blue. White. 
Districts. Male. Female. Male. Female. 

Num- | Average | Num- | Average | Num- Average | Num- | Average 

ber. weight..| ber. | weight. ber. weight. | ber. weight. 

Pounds Pounds. Pounds. Pounds. 
Vicinity village..............- 22 12. 39 22 11.32 8 13. 87 3 inal 
Halfway, POmtaeon>sces ncceek 8 11. 94 2 10. 25 1 14.50 4 9.50 
Northeastibomt ss. ccsessces- 41 11.49 22 10. 50 6 12.50 1 11.50 
INorthiShoress oe a) ssscecnees uf WOPLAR es oe | eee ed oh ch 2 11. 75 2 11. 25 
Northwest Point. .2....-.2c.- 5 10.75 5 8.75 |sciccecec|seqocacecs 1 8.00 
Southwest Point...........-- 8 10. 25 12 9. 54 2 12. 62 2 11. 25 
Southwest Bay............... 11 11.45 8 9. 84 3 11. 87 4 9. 31 
Totals and averages... 102 11. 49 71 10.39 22 12.94 17 10.19 


Average weights for both sexes were: Blue foxes, 11.03 pounds; white foxes, 11.74 pounds; all foxes, 11.17 
pounds. 

An examination of the pelts of the 1914 catch was made with the 
idea of determining, as far as possible from the results of a single 
season, what districts are the most productive in the finer grades of 
skins, as well as those in which the less desirable ones are taken. 
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The blue skins might have been graded through probably 30 or 40 
different categories, the limits between which only an expert would be 
expected to decide with precision. They ran all the way from pelts 
with long, dark, glossy guard hairs, of regular length and deep evenly 
colored underfur, through many gradations in each important 
feature, to the short, patchy, irregular, pale and parti-colored hair 
and mottled, stained, dirty, and uneven fur. 

The white skins were more easily graded, and fell readily into three 
classes of exactly equal numbers. 

Some of the poorest blue skins were so pale as almost to intergrade 
with the least desirable class of the white, and it is thought that 
there is a tendency toward reversion, by the St. Paul herd, to the 
original white. In 1913, with a total catch of 175 foxes, the percent- 
age of whites was 162; in 1914, of a total of 212 foxes of both colors, 
the whites were represented by 224 per cent, an alarming increase if 
this ratio should be continued. 

For purposes of local record and future comparison and study, the 
blue pelts were grouped into four classes and the whites into three, as 
follows: 

Blue fox skins.—First grade: Deep and glossy, dark guard hairs of 
even length, and prime fur of even color and quality. Second grade: 
The same except with a slight sprinkling of white among the guard 
hairs and a somewhat lighter colored fur. Third grade: More white 
among guard hairs and a reddish tinge to the pelt in general, paler fur, 
shorter and less even hair and fur. Fourth grade: All the least. 
desirable skins, such as those with pale, mottled, mixed, and patchy 
hair and fur; short and uneven hair and fur; chafed areas; stained 
and dirty appearance, etc. The palest of these practically imter- 
grade with the darkest of the white. 

White fox skins.—First grade: Prime hair and fur of even length 
and ‘color. Second grade: The same, but with bluish fur and some- 
what shorter hair. Third grade: All inferior pelts. 


St. GEORGE ISLAND. 


In the fall of 1914 the season for trapping foxes for their pelts began 
on December 13, and during the remainder of that month 63 blue-fox 
pelts and 1 white-fox pelt were secured. The killing was confined 
to foxes considered undesirable as breeders. Durmg the same 
_ period, December 13 to 31, there were branded and released for 
breeding purposes 207 blue foxes, of which 122 were males and 85 
females. 

SALE OF BLUE FOXES. 

In 1913 the Department, in order to encourage fox raising in Alaska 
and elsewhere in the United States, offered to sell under competitive 
bids blue foxes from the Pribilofs. It was planned that the Depart- 
ment would undertake to deliver at Unalaska any foxes which might 
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be sold in this manner. Some bids were received but various obstacles 
imterposed themselves, hindering the ready accomplishment of the 
plans, and their modification im respect to delivery at Unalaska had 
to be allowed. In the year 1914 two sales were effected: 

(1) Six pairs of young blue foxes were shipped from St. George 
Island by the steamer Melville Dollar to San Francisco. The animals 
were for delivery to a person who had arranged for establishing a fox 
ranch in Michigan. Four of the foxes died while en route to San 
Francisco. For the foxes which were delivered the Government 
received $101 apiece. 

(2) Ten pairs of young blue foxes were shipped from St. George 
Island on the fisheries steamer Albatross for delivery at Seward, 
Alaska, to a fox breeder conducting operations at Fairbanks, Alaska. 
Five pairs died while en route to Seward. For the foxes which were 
delivered the Government received $106 apiece. 

The sale of many pairs of foxes could subsequently have been 
effected, but owing to the condition of the Government herds it was 
deemed unwise to hamper their future well-being by removing the 
best potential breeding elements. 


REINDEER. 


In 1911 a small herd of reindeer was introduced both on St. George 
and St. Paul Islands. Each successive year has shown uniformly 
satisfactory results, and it would seem that what was in the begin- 
ning an experiment is now an accomplished piece of work. 

The following statement shows the increase in each herd from the 
date of mtroduction to June 30, 1914: 


St. Paut Isnanp. 


Date of introduction: August 31, 1911. 

Number introduced: 4 males, 21 females; total, 25. 

Number present June 30, 1914: Age 1 year and upward, 15 males, 36 females; fawns, 
24; total, 75. 

Sr. GeorGE ISLAND. 
’ Date of introduction: September 1, 1911. 

Number introduced: 3 males, 12 females; total, 15. 

Number present, June 30, 1914: Age 1 year and upward, 11 males, 26 females; 
fawns, 21; total, 58. 

SEA LIONS. 

St. Paul Island.—The first sea lion killed on St. Paul in 1914 was 
at Northeast Pomt on January 24. One had been taken at the same 
place on December 27, and as it was the first of that season’s herd, 
should be properly included in the 1914 catch. Others were killed 


as follows: 


Between Jan. 25 and 30, at Northeast Point....................... 3 
He beallO emeare ska se seven coe, <a, S Reeanerais en rarstiote one Cleve ace iI 
Mayol ain oribeash EOinite uc tat nae ee satce se shs ce eee eee sate Sek 1 
Mictye Ale Mee ARON 0 VGs. aaernoe 22 metals Beralaljoe <1 Se mers aié x Sinigsre Se 1 
June 10> in adrive at Northeast: Pott... 02.20. .6.o6essc.2 56-05 ci 16 


June ipsaniadnmve at Northeast Point... 02.0.0... 2 ec desc ee ne 3 
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This made the total for the season 26, which included a cow 
overheated and trampled in the drive of June 10. 

The sea lions were more than usually abundant at Northeast 
Point, a herd of more than 100 having been seen by hunters in the 
early part of June. 

St. George Island.—A drive of sea lions was made on September 21 
from East Rookery. The drive was made from a herd of about 75 
animals, and was the first of any importance on this island for a 
number of years. Twenty-two large and medium-sized males were 
killed. 
Uses.—Sea lion meat is used by the natives for food, both when 
fresh and preserved with salt. The skins are used primarily in the 
construction of the bidarras, or natives’ boats, used by them in 
bringing supplies ashore from the supply vessels. 


MINOR FUR-BEARING ANIMALS. 
FIELD WORK. 


The limited appropriation available for field work in connection 
with the protection of the minor fur-bearing animals for the fiscal 
year which ended June 30, 1914, made necessary some curtailment 
of this work. This inadequacy was compensated for to some extent 
by diverting a portion of the activities of the wardens to necessary 
work pertaining to the salmon fisheries. The appropriations for the 
fiscal year 1915 authorized an increase in the number of wardens from 
five to seven. The primary field duties of the wardens consist in 
enforcing the laws and regulations for the protection of the fur-bearing 
animals and in collecting such information in regard to those animals 
as will enable the Department to formulate regulations calculated 
to restrict as little as possible the fur industry in Alaska consistent 
with the conservation of the wild fur-bearers. 

The principal places used as centers of operations of the various 
wardens during the year were Fairbanks, Afognak, Wrangell, and 
Copper Center, and efforts were made to have them cover as large an 
extent of surrounding territory as possible. 

In addition to the regular wardens, one Alaska game warden 
with headquarters at Chicken was employed throughout the year as 
a special fur warden, at the nominal salary of $10 per month, for the 
purpose of securing the enforcement of the law and regulations pro- 
tecting fur-bearing animals in the region under his supervision as a 
game warden. 

NEW REGULATIONS. 


In order to cooperate with those who desired to take up the business 
of fur farming, the Department in June, 1914, revised the regulations 
to the end of authorizing the taking, for use for breeding purposes 
in Alaska, of foxes and martens at any time, except from March 15 
to June 30, both days inclusive, of each year, and of land otters and 
minks excepting the season from April 1 to June 30, both days inclu- 
sive, of each year. 

At the same time the Department incorporated in the regulations 
provisions in regard to fur farming as follows: 

All persons engaged in Alaska in the business of breeding and raising fur-bearing 


animals in captivity shall first obtain from the Department of Commerce a license 
for that purpose, which shall be issued without charge, and they shall, on the Ist day 
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of September of each and every year hereafter, or within 15 days before or after said 
date, report to the Department of Commerce the number of animals of each species 
they have on hand at the date of such report, the number of each sex, whether captured 
in the wild state or raised in captivity, and such other information as may be required 
by the Department of Commerce. Permits will be issued to the owners and operators 
of such licensed fur farms or ranches in Alaska authorizing them to ship their ranch- 
bred stock from the Territory of Alaska. 

As a result of the requirement that all persons engaged in fur farm- 
ing in Alaska should procure licenses, many applications for licenses 
were received. At the end of the calendar year 1914 the Department 
had issued 43 licenses. Possibly a number of the persons to whom 
licenses were issued had no serious intention of engaging in the 
business, or if they did begin would not persevere long enough to 
make the business a success, yet there is every reason to believe the 
business of fur farming is receiving considerable attention. 


WEAKNESS OF EXISTING LAW. 


The existing law for the protection of the minor fur-bearing 
animals in Alaska is wholly inadequate to permit giving proper 
protection to the fur bearers. It prescribes penalties only for the 
actual killing of the animals, in violation of the law and regulations 
and does not provide for the enforcement of regulations quite as 
necessary for their protection as prohibitions on the killing. By 
a strict construction of the statute, the Secretary of Commerce is 
empowered only to authortze the killing of these animals under 
such regulations as he may prescribe and to prevent their killing 
contrary to the law and the regulations. The department has 
endeavored to regulate other activities which are recognized by 
everyone as detrimental to the proper preservation of these wild 
animals, but it is doubtful whether the courts would take cognizance 
of violations of regulations not clearly authorized by law. Possibly 
a better way would be for the Department to enforce the law liter- 
ally. Bills were introduced in both the second and third sessions 
of the Sixty-third Congress for the purpose of providing a remedy 
for the present unsatisfactory condition, but they were not enacted 
into law. 


VIOLATION OF THE LAW AND REGULATIONS FOR THE PROTECTION OF 
FUR-BEARING ANIMALS. 


Reports are received from time to time alleging the taking of 
fur-bearing animals in violation of the law and regulations, partic- 
ularly by means of poison. As far as possible the Bureau’s employees 
have investigated these charges, and it must be stated that a great 
many of them are unfounded. Indians make them against white 
men, who they believe are encroaching on their trapping grounds. 


use 
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They will make no accusations against each other, but will do all in 
their power to make trouble for the white trapper. White trappers 
sometimes bring charges against other trappers, presumably with the 
desire to get them out of the region. It would appear, also, that 
charges have been made by the Indians and white men with the 
expectation of securing appointments as guides to take a warden to 
the district where the violation is supposed to have occurred. Last 
summer the Bureau received a detailed account of an alleged flagrant 
violation of the law in respect to the taking of sea otter in the Prince 
William Sound region. The Bureau made a special effort to investi- 
gate the report and one interesting fact was brought to light. The 
person who made the charge stated that he would not have reported 
the case if he had not hoped thereby to be appointed a warden. On 
August 30, 1914, Warden Walker investigated a report at Hoonah of 
fishermen having seal and sea otter skins, and he learned that the 
report started in a joke. The Bureau would not state that taere are 
not many violations of the law and regulations, but it does believe 
that the number of such violations is greatly exaggerated. 

In January, 1914, 26 beaver skins were confiscated from a Nenana 
trader. The trader, several months later, made out an affidavit 
to the effect that he had purchased the said 26 beaver skins from 
the Northern Commercial Co. in 1909, through a captain of one 
of the river boats. The captain stated that he had purchased a 
number of beaver skins for the said trader at the time stated, though, 
of course, he could not say as to whether or not they were the same 
skins as those seized. As reliable evidence contrary to the above 
could not be obtained, the skins were finally returned to the Nenana 
trader. 

In February, 1914, two persons were convicted jointly in the 
commissioner’s court at Haines of having unlawfully killed four 
foxes by the use of poison. 


NOTES ON FUR-BEARING ANIMALS. 


Beaver.—In southeastern Alaska beavers have increased rapidly 
in numbers. Not only have the old colonies been augmented but 
new ones have been established, with the result that lakes and 
creeks formerly unoccupied are now inhabited by them. They are 
becoming quite plentiful in certain parts of the interior of Alaska, 
especially in the lower Yukon region. The killing of the beaver 
throughout Alaska is prohibited until November 1, 1918. The indi- 
cations are that by that time these animals will have reestablished 
themselves in such numbers that an open season for their killing 
may be desirable. Owing to their peculiar habit of associating them- 
selves in colonies which may be completely exterminated readily, the 


- problem of how to permit killing and at the same time to preserve 


these animals from practical extinction, is a difficult one. 
9497°—15—__35 
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During the year 1914 beaver skins were found m the possession of 
different parties. The claim was generally made, however, that such 
skins were imported from Canada or were secured prior to the estab- 
lishment of the closed season on beaver. In such cases it is practi- 
cally impossible to secure any definite evidence in regard to the facts. 

Sea otter.—The North Pacific Sealing Convention of July 7, 1911, 
prohibits the killing of sea otter on the high seas by citizens of the 
United States, and the law and regulations for the protection of 
fur-bearing animals in Alaska prohibit the killing of them within 
the territorial limits of Alaska. ; 

There are occasional reports of the taking or proposed taking of 
sea otters, but the Bureau has not been able to secure good evidence 
of an actual violation of law. 

On March 10, 1914, the W. J. Erskine Co., of Kodiak, purchased 
a sea-otter skin of Alexander Lukin, a native of Afognak Island. 
Affidavit was made by Lukin that the skin was taken from a dead 
animal found floating in the water near the beach at Shuyak Island. 
The skin was subsequently shipped to San Francisco, and the legal 
phases in regard to the matter having been reviewed by the Solicitor 
for the Department, the skin was marked and authenticated, as con- 
templated by the North Pacific Sealing Convention, by a representa- 
tive of the Bureau. . 

Land otter—Land otter are very scarce in the interio: of Alaska 
but fairly abundant on the coast. Owing to the wandering habits 
of these animals, they are difficult to catch and so are not seriously 
affected by trapping. 

In southeastern Alaska, where they are found generally, they are 
reported as maintaining their numbers well. They are most abundant 
on the islands. In the Prince William Sound region they are quite 
plentiful. 

Wolves.—It would appear that in southeastern Alaska wolves are 
on the increase, and it is probable that but few of the islands in that 
region are entirely free from them. A warden with headquarters at 
Chicken, in the eastern part of Alaska near the Klondike region, 
reported in January, 1915, that wolves were in greater abundance 
thereabouts than ever before. They are very destructive to deer and 
are charged with the destruction of reindeer. They are said to con- 
sume large quantities of salmon. 

In 1912 a total of 103 wolf pelts was shipped from Alaska, 163 in 
1913, and 44 in 1914. No protection is afforded these animals, and 
in view of their evident increase it would seem advisable that a 
bounty be paid for each wolf killed in order to reduce their numbers. 


SHIPMENTS OF FURS FROM ALASKA. 


The Department requires that all shipments of furs from Alaska 
shall be reported to the Bureau of Fisheries for statistical purposes. 
The Bureau provides two forms for use by the shippers in making the 
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reports. One form is for shipments by mail and its correctness must 
be certified by the postmaster at the place from which shipment is 
made. The other form is for reporting shipments made otherwise 
than by mail, i. e., by freight, express, personal baggage, etc. 

The following table shows the number of pelts shipped from 
Alaska of the various kinds of fur-bearing animals in the years end- 
ing November 15, 1912, November 15, 1913, and November 15, 1914, 
respectively. The table does not include shipments made from the 
Pribilof Islands, information concerning which is given elsewhere in 
this report. 


Mrvor Furs Surppep From ALASKA IN 1912, 1918, anv 1914.¢ 


| Year ended Nov. 15, 1912. Year ended Nov. 15, 1913. | Year ended Nov. 15, 1914. 
Species. Num- | Aver- Num- | Aver Num- | Aver- 
ber of age aol ber of age acta ber of age pee 
pelts. | value . - | pelts. | value. - | pelts. |value.b} Value. 

Bear: 
Black.... 698 $7. 50 $5, 212. 50 1,363 | $12.57 | $17, 132. 91 663 | $12.57 $8, 333.91 
Brown.. S 19 9. 00 171.00 38 9. 00 342. 00 32 9. 00 288. 00 
Glacier. . 5 15. 00 75. 00 111 22. 50 2, 497. 50 3 22. 50 67. 50 
(GONTANY =) Sone Sl BARE SPE! (AEE | Fee 12 40. 00 A805 OO | ee tetaceere | storesxeas aisll's evateyn seereiets 
120) ke a eee 9 40. 00 360. 00 72 40. 00 2, 880. 00 104 40. 00 4, 160. 00 
Beavers tes cccca £9 10. 00 890. 00 25 10. 00 250. 00 10 10. 00 100. 00 
MING Sa. coc. 7,957 1.36 10, 821. 52 6, 559 . 96 6, 296. 64 6, 873 - 96 6, 598. 08 

OX: 
IBV O ce ae 3 | 600. 00 1,800. 00 24 | 253.00 6, 072. 00 13 | 253. 00 3, 289. 00 
Blue. . 502 45. 00 22, 590. 00 892 46.59 41, 558. 28 239 46. 59 11, 135. O1 
Cross... 603 17.00 10, 251. 00 768 14, 24 10, 936. 32 1,380 14. 24 19, 651. 20 
Redma se 8,018 8.50 | 68,153.00 | 10,820 9.80 | 106,036.00 | 14, 967 9.80 | 146,676. 60 
Silver gray - 142 | 250.00 35, 500. 00 132 | 147.30 19, 443. 60 153 | 147.30 22, 536. 90 
White.._... 3, 108 12. 50 38, 850. 00 3, 756 12. 93 48, 565. 08 6, 530 12. 93 84, 432. 90 
Hare, Arctic | 55 - 40 22. 00 49 . 40 19. 60 1, 263 - 40 505. 20 
ID Aad: eee 2,720 21. 50 58, 480. 00 4,772 12:35 58, 934. 20 6, 930 12. 35 85, 585. 50 
Marten 12, 999 12.50 | 162,487.50 | 9,682 7. 56 73, 195.92 | 6,497 7. 56 49,117. 32 
Mink.. 31, 363 4.50 | 141, 133.50 | 47,062 4.46 | 209, 896. 52 | 35,623 4.46 | 158,878. 58 
Mishra . -{123, 925 -40 | 49,570.00 |163, 616 .33 | 53,993.28 |101, 202 .33 | 33,396. 66 

er: 

Land... -| 1,480 14. 00 20, 720. 00 1,300 10. 70 13, 910. 00 1,008 10. 70 10, 785. 60 
Sea. 608 Fs 1 | 200. 00 P00), COY0)" hates rc a | Se 1 | 200. 00 200. 00 
Reindeer . 4- 1. 00 4.00 5 1. 00 SE OOgassccoe | Serafers\a)s/aj]lnelsiaiaersieetee 
Seal, hair... 333 | 1.50 499.50 | 1,458| 1.17] 1,705.86| 1,742] 1.17] 2,038.14 
Squirrel 611 . 08 48.88 34 . 08 2. 72 662 . 08 52. 96 
Oli 103 9. 00 927. 00 163 7. 00 1, 141.00 44 7.00 308. 00 
Wolverine. 189 10. 00 1,890. 00 242 11. 44 2, 768. 48 136 11. 44 1, 555. 84 
Motaleszoss|oanesece sect ee (810), Gi 04 Saogesod heesades G7SNOG2591S | earcect |aeate secre 649, 692. 90 


a Neither the fur-seal nor the fox skins from the Pribilof Islands are included. 
b Assuming same average values as for preceding year. 


LEASING OF ISLANDS. 


The Secretary of Commerce has authority to lease certain islands 
off the coast of Alaska for use for the propagation of foxes and other 
fur-bearing animals. By virtue of this authority, four islands were 
leased in 1914 for periods of five years each, as follows: 


Island, Lessee. 
ORiAEa i=. ER ee ee Moose Bay Fur & Trading Co., Tacoma, Wash. 
Middleton...... peeeeeeee ee seee oe Lime Marcums Valdez, Alaska: 
Simeonol:... 2... Ea Scick occ 6 J. C. Smith, Sand Point, Alaska. 


Little Koniuji......................A. Grosvold, Sand Point, Alaska. 
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